
A 


MEMOIR 


OK 



THE INDIAN SURYETS; 


BY 


CLEMENTS E. MAEKHAM, OB, E.E.S. 

{SECOND EDITION) 



PBINTUD BY OBDEB OV KBB MAJESTY S SBOBETABY OE STATE BOB INDIA IN OOCNOII 


LONDON 

SOLD BY W H ALLEN AND 00 , 18, WAIERLOO PLACE , 
EDWAED STANFORD, 6, CHARINO CROSS, 
HENRY S KING AND 00, 65, CORNHILL 
N TRDBNER and CO, 67, LTJDGATE HILL 


1878 




CONTENTS 


Pago 

Pkepacf to the First Edition 
Prebacl to the &iconi> Edition - 

Analytical Table or Contents 
Sections 

I Indian Maiunl buRvi ys - ^ 

1 Early voyages and the Bombay Maxine, A D 1601-1830 1 

2 the Indian Navy, A I) 1832-62 - 14 

8 Iho Marino bill voy DepM fcment, A D 1873-77 40 

II Major Renneil and iin Bouix^ SuRvins ^4 

III IlRSr PlIUOD Oh no TxiKJONOMli IRKAl feURVEYH 30 

1 Introducfcoiy, 1800 to 1820 

2 Colonel I^mbion and the measurement of an axe of the mexidian 68 

IV Fnisi Pi uioD OB’ THE PoiO(mAxnrOAr Surveys - 78 

V bliCOND PfRIOD OF I HE llUC ONOMEIIUCAl bUKVEYB, 1828-4 J - 88 

bii Gooxgo Evoicst and the completion of the MeaBmexneui oi an 
Ate of the Meridian 

VI Second Pmu OX) oil XHL 1 01 ooxtAimoAi bull vi^YB, 182 3-43 - - % 

Ihc Revenue and Topogxaplucal bxxrvoyB 
VII Third Period ox xhl TiiiaoNOKEiRKAi Survey b^ 1848-61 « 102 

Sii Andrew Waugh as Snpoxintendent of the Great Tngonometueal 
Survey 

Vlir IniRD Period 01 ini 1 oi ouraxhuoai buRVi xh, 1843-61 117 

IX louiini Period ox xiix Teioonomxtrioai Surveis - 128 

Colonel Walkoi and the Gioat Txigonomctucal Hiirvoy 
X Route Survi yb beyond the P'rontiee ox Bxixtxsh India, by Naixve 

Exiiormib 148 

XI PouEiH Period oi^ the Toxoi^eaphk ax Sitevi yh, 1861-77 1C6 

Colonel Thuillmr as bur\ eyor General 

XII Txm Retfnue Surveys ox Imu * ItO 

XIII SuixiY OI InbTeumentb foe nil Indian Survfyb - - lOB 

XIV liiE Geojo( icAi buRvxYOl India - 207 

XV Ihe Archjeoiooicai Suxivey oi Inima 236 

XVI MjffirEOROLOoiCAL Obsexivatxonb - 275 

XVn Tidal Observationb - - 

XVIII Astronomical Observations in Inpxa - - ^22 

XIX PiiYsxoAU Geooeaihy of India - ^41 

XX IjHB Statistical Survdv of India - • 

}XXI Oetiioorapiiy of Indian Proper Names “ 8S4 

XXn The Geoobafhioal Department ob the India 0«ce 890 

( 18441 ) ®' ^ 

‘ . „ . . ■ , .-Sr*' ■ _ 


IV 


CONIENIS 


Pa^c 

PosrscRix^r — Sir Andrew Scott Waugh, Colonel G- T Montgomerie, Majoi 


Godwin Ansten, and Colonel Hobinson 424 

Afx ENDix — Colonel Walkei s memorandum on the Indi in Atlas 4S1 

List of Members of the Marine, Great rrigonometrical, Topographical, Revenue, 
and Geological Surveys - 440 

fnmx - - 459 


MAPS 

I Index to the Charts executed by the Marine Survey Department p^*'g® 52 
II Index Chait to the Great Tiigonometiical Suivey of India „ 146 

III Index Map to the Geological Suivey of India - „ 234 

IV The Himalaya and Tibet, a view of the mountain system bounded 

by the Plains of India, Gobi, China, and the Caspian „ 354 

V Index to the Indian Atlas 406 



P E E E A 0 E 

TO THE EIBST EDITION 


The object of tbe present Memoir is to furnisb a general view of 
all the suivoying and othci geographical operations in India from 
their first commencement , m ordei that, in readmg reports of 
current work, ready means of reference to the previous history of 
each branch of the subject may be at hand In case it should be 
desired to follow up an enquiry into the details of any particulai 
operation oi senes of operations, the references in the foot notes 
have been made as copious as possible 

It has been difficult to bung together a complete recoid of the 
marine suiveys in consequence of the destruction, of documents, 
and it would have boon impossible without the aid of sovoial 
surveying offioeis of the Indian Navy, who kindly furnished mo 
with the necessary mforraation * Nothing has been done for many 
years to continue and complete the admirable work of tlio suiveyors 
of the Indian Navy, but this state of thmgs cannot last, and it is 
hoped that, bofoio veiy long, tho section on Marino Surveys will 
bo useful as a means of lefercnco 

Tho histoiy of tho labouis of Major itonnoll and his fellow louto- 
survoyors is paiticulaily inteiosting, as the commencement of tho 
vast operations of which they weie the precursors But their woik 
IS still extremely valuable m itself Eoi the decision of important 
points in phynoal geography, and of some engineermg questions, it 
IS necessary to compaie surveys of tho same place made at long 
intervals Tlu woik done by Majoi Ecnnoll in 1780 enabled 
Ml Tcigusson m 1803 to aiguc from data, the absence ol nhicli 
would have left tho question ho was discussing in doubt , while tbe 
want of early observations on tho J£atiwar coast deprives tho 
present tidal measuiements of their comparative interest 


* Namely, Captains Tenkins, Lyndi, Jones, Selby* OoftItiWe, layloi, Ward* 
Heathootf* bweny, and Cmitenden, and Lieutenant^ ()ol|ilu|^'00d and Barker, 
Mr Mai shall, and Dr Cartel 
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The nairative of the operations connected with the Ghigono- 
metncal and Topographical Snryeys is an attempt to describe work, 
the immense value and interest of which admits of no dispute 
The Tna.m objects of these sections of the Memoir are to enable an 
enquirer to gain a clear and compiehensivc idea of the scope and 
nature of the surveying opoiations, to furnish him with the means 
of prosecutmg his researches further, and to enable him to refer 
at once to the previous history of any particular survey The 
account of the surveys is followed by a Section on the arrangements 
for the supply of mstruments, which have been made by Colonel 
Strange It contams a brief description of his observatory in 
Belvidere Eoad, and some inf oi matron respecting his plan of ox 
amining and testing instruments, and his system of obtaining them 

I have endeavoured, in the section on the Geological Survey, to 
enumerate the writings of those earlier labourois in this field 
who did such excellent service before the commencement of the 
Government Survey, and to describe very briefly the opoiations of 
Dr Oldham and his accomplished colleagues since that period 
Besides supplying references to the volumes of the memoirs and 
records m which the accounts of the surveys are given, a perusal 
of the Section itself will give a general notion of the nature and 
extent of the Geological Survey, which has now been so ably and 
energetically directed by Dr Oldham foi upwards of twenty years , 
and it ought also to convey some idea of the arduous and perilous 
character of the service, and of the high qualities necessary for its 
due performance 

The researches of archaeologists are closely connected with the 
science of physical geography, and therefore naturally find a place 
m this Memoir A perusal of General Ounmngham’s recently 
pubhshed work on the ancient geography of India will show how 
close is the connexion Moreover, the labours of the archaeologist 
involve very arduous field work, and he therefore belongs to the 
brotherhood of surveyors and geographical explorers In the 
section on the Archaeological Survey of India I have cnumciated 
the descriptions of rums and the interpretations of insciiptions by 
Sir Wilham Jones and his disciples, and have given a sketch of the 
interesting labours of James Prinsep and his enthusiastic com- 
panions in research These eaihei investigators piepared the way 
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for our living ajntic[u.ajn6s and students of Indian monuments, among 
whom General Ounnmgham, Mr Forgusson, Sir Walter Elliot, 
Dr Wilson, Colonel Meadows Taylor, and Mr Thomas take the 
lead I have ranged their work under eight heads, and have also 
given a brief sketch of the recent investigations of Goneial Cun 
mngham, Lieut Cole, and Mr Boswell The Goveinment of India 
aio now fully alive to the value of archaeological research , further 
surveys will no doubt be actively pioscoutod , and the foot notes 
containing references to the various operations mentioned in the 
text of this section may, I hope, prove useful 

There is a strong disposition in India to establish a system of 
meteorological observing and loporting on a really satisfactory basis , 
and a review of previous oftorts of the kind, and of the labours of 
former obsorveis, may bo of some semoo in the consideration of 
future ariangements The meteorological section is merely intended 
to furnish a histoiy of previous operations, and to bo useful for 
purposes of reference It will servo to show how much con- 
scientious labour is often wasted and lost from want of systematic 
oiganazation , but it also records much invaluable woik, such as that 
of Gouoial Boilcaii at Simla, and of Mr Broun in Travanoor, as 
well as the oarher most admirable observations and deductions of 
Colonel Sykes in the Deccan Tidal observations have been much 
neglected in India The ( IToits of Dr Whewoll boro scarcely any 
fruit, and there is little that is satisfactory lo Kcoid, except the 
useful computations of Mr Parkes for tho tides at Kai.'ichi and 
Bombay A senes of caicful observations at othoi selected points 
round tho coast is urgently needed 

Indian astronomy dates back for moio than a thousand years , 
and old Aryabhata was nobly ropresonted in later times by tho 
learned and energetic Bajah Jai Smg, with his five obsorvatonos 
and colossal instruments Worthy successors to tho famous Bajput 
astronomci have been found in tho Diioctors of the Madias and 
Tiivandrum obsorvatoiies, and a Memoir on scientific opoiations in 
India would be very incomplete without a notice of the labouis of 
the astionomors 

The section on the Physical Geography of India is intended to give 
a comprehensive view of the attempts to deduce generalizations from 
the numerous classes of observations that have been collected by the 
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surveyors, whether geodesists, geologists, antiquaries, or meteorolo- 
gists , and it also contains some additional references to origmal 
sources of information, including a sketch of the labours of botanists 
and forest conservators The subject is one which could not be done 
justice to within the limits of even a laige volume, and a mere sketch, 
such as IS contamed in this section, can only be of use in supplying 
references, and possibly in furnishing a few suggestions and incen 
tives to further mquiry , for physical geography is the comprehen 
sive science which utdizes and makes fruitful the observations 
accumulated by many classes of inquirers If the triangulations of 
the geodesists are the skeletons which the topographical surveyor 
supphes with flesh and blood, it is the physical geographer who 
clothes these naked bodies with every description of graceful adorn 
ment, and gives them beauty and completeness 

The Hemoir concludes with some account of the system by which 
these difficult and expensive operations in India have been reduced 
to shape, and made semceable, both to science and to the general 
public The work of compilers and map makers forms a necessary 
supplement to the more arduous labours m the field The Spanish 
Council of the Indies established an efficient Department for the 
utilization of the work of explorers, of which I hare given some 
account, but Hakluyt was the ancestor of oui G-eographioal Depiirt- 
ment at the India Office, wmeh also mhents the traditions of Hennell, 
of Dabymple, and of Horsburgh These aie great names, and con 
scientious efforts to emulate their services cannot fail to ensure 
satisfactory results 

CLEMENTS E MARKHAM, 

Oeogra^hical Department 
of the Indm Office 


January 1871 
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The resTilt of the publication of the first edition of the Memoii 
on the Indian Surveys was very satisfactory It v as a part ol 
my plan that the Memoir should he supplemented by Annual 
Abstracts on the same model, each abstract being a Memoir f oi one 
year The Abstract was to consist of connected nairatives foi the 
year of the vanous operations which are the subjects of the Memoii, 
accompanied by references to all books, selections, ai tides, des 
patches, proceedings, or other papers containmg fullei information 
on the different points At the end of seven years the contents of 
the Annual Abstracts were to bo embodied in the second edition of 
the Memoir 

Accordingly these Abstracts of the Surveys were published in 
1871, 1872, 1873, 1874, 1876, and 1876 In 1877 the time cami 
foi* the appearance of the second edition of the Memoir Out of 
the 760 copies of the first edition over 700 had been disposed of, 
and the earlier Abstracts weie out of print In the new edition of 
the Memoir it has been found advisable to inciease the number oL 
sections An additional sub section has become necessary for the 
Maiine Survey Department , and separate sections are added foi 
the route surveys beyond the fiontier of British India by native 
explorers, for the Bevenue Surveys, for Tidal Observations, for the 
Statistical Survey of India, and for a discussion of the orthography 
of Indian proper names An mdex has also been added In all 
other respects the arrangement of the two editions is identical All 
who have been concerned in fuithering the operations of the various 
Indian Surveys must look back with feehngs of deep satisfaction 
to the amount and character of the work that has been achieved m 
the interval between the publication of the two editions of this 
Memoir 

In the Preface to the fiist edition it was pointed out that nothmg 
had been done to continue the work of the Indian Marine Surveys, 
and a hope was expiessed that before long the section on Marine 
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Surveys would be useful as a means of refeienoc That hope has 
been fully reahzed Owing to the repiesentations of the Geo- 
graphical Department the marme surveys have been resumed under 
the able management of Oaptam Tayloi, an efS.cicnt system has 
been organized, and most useful work is being done The opeiations 
of the Gieat Tiigonometncal Survey undei Colonel Walker hayo 
advanced with rapid stiides towards completion The Hevenue and 
Topogiaphical Surveys have never been more active, and Colonel 
ThmUier has brought the vaiious processes foi the lepioduction of 
maps, and the airangements for the supply of geographical infoi- 
mation, to a high state of perfection The Geological Survey 
has, during the last seven years, made extiaoidinaiy progress, and it 
will not be long before the constiuction of a geological map of 
India will be possible In archaeology the survey of General Cun- 
nmgham has added to the store of knowledge year by year Mr 
Burgess has vigorously entered upon a parallel survey m Western 
India, while Mr Sewell has commenced similai operations m the 
Madras Presidency 

The Preface to the first edition pointed to the necessity foi esta 
bhshmg a system of meteorological observing and reporting on a 
really satisfactory basis The impoitanco of this matter was also 
brought to notice, agam and again, in the Annual Abstracts Now 
an eflScient Meteorological Department is constituted under Mr 
H P Blanford, a uniform system of registration has been esta 
bhshed throughout India, and it is possible to combine all the 
results m one general review In the first Preface notice was called 
to the neglect of tidal observations, and to the urgency of taking 
them at selected points round the coasts of India Measures have 
now been adopted to secure this end, and Captain Baud, an able and 
accomphshed officer, has been entiustcd with the supeiintondonce of 
tidal observations 

Sunilar advances have been made in the woik treated of m the 
other sections of the Memoir , and in every branch the useful aid 
furmshed by the Geographical Department has been acknowledged 
That aid has taken the form of mcessant efforts to give publicity to 
work done, and to the aims and objects of labourers m India, of 
prompt attention to all reqmrements in this country, and of cordial 
CO operation on every opportumty 
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The concluding section of the Memoii tieats of the work achieTod 
hy the G-eographical Department of the India Oj05.ce itself duiing 
the ten years of its existence Thcio is still, I sincerely tiust, a 
long and active caieei before it, and in watching the continued use- 
fulness of an impoitant bianoh of ollicial woik, which I had the 
honour to originate, all my laboui and anxiety during the last ten 
yeais will be fully lowaiderl 

CLEMENTS R MARKHAM, 

GeograpMoal De'partmewt 
of the India Office 


January 1878 
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INDIAN MARINE SURVEYS. 


1 

EARLY VOYAGES AND THE BOMBAY MARINE 
AD 1601—1830 


The Surveys of India began along the coasts, and ilio sailois 
pieceded the shoic going suivoyors by neaily 200 years A skotcli 
of the gieat sei vices of tlic Indian Navy, therefore, will fitly piecodo 
an account of the opoiations of the suivoyois on land Bofoio 
India could bo measuiod, it was necessary to got tlioio and tlio 
history ol Indian surveying takes us back to the day vlicn James 
Lancaster’s fleet of four ships and a victualler gotundei weigh lioiii 
Toibay on the 2nd of May 1601 The East India Company sot forth 
one or inoic voyages eveiy yeai duiing the next twenty ycuis , and 
the Company’s sea captains obscivod foi latitude and \anation with 
the greatest diligence, keeping oaioful -jouinals which must have 
been full of valuable mloimation for the construction of charts 

Lancaster and Middleton, the commanders of the fust two Bast 
India fleets, only visited the Eastern Islands, and came homo with 
ladings of pcppei and chcoiful hearts It was Captain Koohng, 
the leadei of the thud voyage in 1007, who fust went to Surat, 
landed Mr Einch to foim a faotoiy, and sent Captain Hawkins, his 
second in command, to persuade the gieat Mogul, at Agia, to oi dei 
his officers to deal justly and favourably with the English Then 
followed Sharpey’s unlucky voyage and shipwreck on the shoals ol 
Cambay, the lomarkablc voyage of Sans to Japan, and the esta- 
blishment of faotoiies on the Malabar coast by other captains, down 
to 1621 

Tlie observations of these bold and talented seamen boro good 
fruit in the shape of “ plotts ’ (charts) and sailing due c tions, which 
were condensed into “Rules for our East India Navigations,” by 
the famous Mr John Davis of Limehouse, who made five voyages 
himself 

Richard Hakluyt, Archdeacon of Westminster, was the lusto 
riographer of the East Indies, receiving the appointment from 8n 

1 “ IIaui“ B Voyages,’ i,p 224 
A 
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Thomas Smith, the first Ohairmaa of East India Directors, in 1601 
Hahluyt had the custody of all the journals of Bast India voyages, 
and made excellent use both of them and of the information ho 
gleaned from “noted seamen of Wapping,” with whom he con 
stantly conversed Eor he freely communicated his knowledge by 
giving lectures to the students at Oxford, and “ was the first that 
“ produced and showed both the olde and imperfectly composed 
“ and the new lately reformed mappes, globes, spheres, and other 
“ mstruments of his aite, for demonstration m the common 
“ sohooles, to the smgular pleasure and great contentment of his 
“ auditory ” 

While Hakluyt thus made the maps and journals from the Indies 
useful to the public, Edward Wright, the excellent mathematician 
and engineer who accompamed the Earl of Cumberland on his 
voyage to the Azores, was compiling and systematizing the logs 
and charts He was the first peison appointed by the Company to 
pel feet their charts, m 1616, on a salary of 60Z a year,® and was 
thus the John Walker of the seventeenth century 

Hakluyt died m 1616, and the journals of the East Indian 
voyages, no doubt with the consent of the Directors, were handed 
over to the Hev Samuel Puichas, the quaintest and most enter 
taming of old writers, but one who was much too fond of taking 
hberties with his materials “ Purchas his Pilgrimes ” was pub- 
hshed in 1625, and mcluded the journals of the first twenty voyages 
set forth by the East India Company, but in a sadly abridged and 
mutilated form Several of the originals have disappeared, and only 
one was ever published separately Sir Thomas Smith, the Chair- 
man, who was the first to allow the journals to be lent, died on 
the dth of September 1626, the year the “ Pilgrimes ” were pub 
hshed, and Purchas himself died m 1626 The deaths of lender and 
borrowei, occurring neaily at the same time, possibly account foi 
the loss of some of the earliest journals of the Company’s voyages ’ 

^ “PuHefs Wortluefl,” p 39 

2 “ Calendar of State Papers, East Indies,” p 284 

* « The voyage of Sir Henry Middleton to Bantam and the Maluco Islands, prmted 
for Walter Burre, 1606 ” A new edition of this voyage was edited and annotated by 
Bolton Corney, Esq, and printed for the Hakluyt Society in 1855 The Hakluyt 
Society has also resolved to print the voyages of Srr James Lancaster, to be edited by 
the present wiitei , together with a calendar of the logs and journals of the other 
East India voyages down to the year 1707, which are still preserved in the India Office 
This volume will be completed in 1878 



STjaVIVING RECORDS 


3 


Tlie rest are still preserved at the India Oflice, and are 
numbered m two series , the first, extending from 1606 to 1708 , 
and the second, containing the logs of the East India Company’s 
ships, from 1708 to 1832 The journals of Lancaster, Middleton, 
and Sans are missing A copy of the lattei (being the eighth 
voyage of the East India Company) was purchased some years 
ago, from Mr Kerslakc, a bookseller at Biistol, and is now in 
the Topographical DepOt of the Wai Office The oldest logs, at tlio 
India Office, are those of Captain Keeling in 1606, and Oaptam 
Sliaipey in 1608 Among the othoi lournals, oi the fiist senes, 
tlieio IS a curious treatise on map making in Thomas Love’s log 
kept on boaid the “ Peppeicoin ” in 1610 , Downton’s memorial of 
his second voyage in 1613 , the lournal of the 3 unk “ Sea Advon 
ture,” on her voyage from Eirando to Siam, kept by Captain 
A/laTTia , Sayer’s journal kept from Eirando to Cochin China , the 
journal kept in 1621 during a cruize off Mamlla on board a ship 
m the combined English and Dutch fleets which sailed from 
Eirando , and journals of other voyages to Aden, Surat, the Persian 
Gulf, and the Malabar and Coromandel coa&ts One only ol the 
Arctic voyages set forth by the East India Company has boon 
preserved It is that of Captam Knight who sailed in 1606, and, 
landing on some frozen shore, was never hoard ol again. The dis 
covery of the manusonpt of Captain Knight’s journal goes some 
way to oxoneiato old Puiehas, and to show that he did leturn the 
journals ho borrowed, for Knight is one of his “ Pilgi lines ” But 
though many of the logs have foitunatcly escaped dosti action, a 
thick darkness closes over the subject of manno surveying, and 
contmuos far into the eighteenth century Poi all log hooks dating 
faithor hack than 1866 have boon burnt at Calcutta, and in 1860 
tons of precious records in the Indu Office shared the fate of the 
Alexandrian Library Among them, the Mmutos and Beports of 
tho Committee oi Shipping, containing a nch mme of information 
rolatmg to all that cone erned the marine branch of tho Company’s 
affairs, as well as tho Indian Navy logs that had been sent homo, 
were consigned to a fate worse than that of warming a tiuo 
behever’s hath 

Thus there is httle hght to be thrown upon manno affairs m the 
East Indies, and on tho observations and surveys of the gallani 
seamen belonging to the Company’s somoe for many years , hut 
during those years the Bombay Manne was being developed into a 

A 2 
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BOMBAY MAEINE 


service wMch was destined to produce a noble succession of sur- 
veyors From veiy eaily tunes aimed vessels were employed at 
Bombay to protect tbe Company s skips fiom tbe pirates that 
swaimed along the coast In 1742, on a reduced establishment, 
wo find a commodore of the Bombay Marme with thiee 20- gun 
ships, and several armed gallivats and grabs under Ins command 
In 1766 Commodore James, with a small force of the Bombay 
Maiine, took the castle of Suwarnadurg," and in the same year 
Admiral "Watson, m taking Grheria, the stronghold of Angiia, 
with five ships of the British navy and 2,000 soldiers under Clive, 
had besides nearly a dozen armed vessels of the Bombay Marme 
Here then was the material for training surveyors , but it was 
not until tbe days of Bennell and Dalrymple that real encourage- 
ment began to be bestowed upon marine surveying, and that its 
great importance was at last appreciated 

Captain John Hitchie was Hydrogiaphical Surveyor to tbe East 
India Company fiom about 1770 to 1786, and surveyed the coasts 
of tbe Bay of Bengal and the outlets of the Ganges His work 
formed part of the material foi Hennell’s map of Hindustan Many 
of his charts were engraved by Dalrymple, the Company’s hydro- 
grapher, and a manuscript volume of his remarks is preserved in 
the Geographical Department of the India Office ** But his lati 
tudes and longitudes were taken afioat, and his soundings were 
barely more than sufficient to show the track of his vessel A 


1 “Andeisons Western India” ^‘Rise of the army and navy at Bombay 
Bomb ly Quarterly Review, W , p 265 

2 Suwarnadnrg, {smcai na golden, and dw gam foot ) 

^ ‘‘Remarks upon the coast and bay of Bengal, the outlets ot the Ganges and 
inteijacent riveis, according to the suiveys of John Ritchie, hydiographei to the 
United India Company ’ 


Contents 

1 Entrance to the Hooghly^ and remarks on its pilotage 

2 Rivers eastward to the Megna, Coast Islands 

3 Chittagong and Islands 

4 Tempests to which the head of the bay is subject 

5 Coast of Arracan 

6 Coast of Ava to C Uegrais 

7 Andaman Islands 

8 Nicobar Islands 

Dalrymple engraved Ritchie s chart of the Coromandel and Oiissa coasts (177 1), 
and others 
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Captain Lacam also suiveyecl the coast at the mouth oC the Hugh 
m 1770 

Captain Huddart is mentioned by Majoi Eennoll m his Memon 
on the map of Ilmdustau, as having taken a soiies of ohseivations 
foi latitude and longitude along the Malabai coast between 1780 
and 1790 

Captain John McClucr, in the ships “Endeavour ” and “ Panthoi,” 
surveyed the whole west coast of India from Eiu Head to Cape 
Comorm The lesulting chart was drawn by Liout Wedgboiough, 
and many of McCluor’s smaller plans woie ongiaved by Dalrymple 
McCluei made one of the carhest plans of Bombay harbour, 
assisted by Lieutenant Court, which was aftoiwaids ooirocted by 
Homimcetti, and Wedgborough made a chait oi the Laccadive 
Islands MoCluer was also the iiist to construct a ohait of the 
Persian Gulf of any accuiacy, and was fai in advance of his time in 
his ideas of surveymg 

The close of Captain McCluoi’s caicor was lemarkablo In July 
1783 the East India Company’s packet “Antelope” sailed fiom 
Macao She was commanded by Captain Homy W ilson, and two lads 
from Christ’s Hospital wore on boaid as midshipmen, named John 
Wedgboiough and Robert White On August 10th the “ Antelope ” 
ran on a rook near one of the Pelow Islands and became a wicck 
The natives tioated the sliipwiocked crow with gioat hospitality, 
they built a small vessel, and when they sailed in her loi Macao, in 
the following Novembei, Captain Wilson took with him a son of 
the King of the Pelow Islands, named Piince Loo Boo, who was 
taken to England, and died of small-pox at Eothoiliitho on Hocom 
bor 27th, l78Ji^ Captain MoCluei was ordered to piocoodtotbo 
Polew Islands to lepoit tho death of Piinco Leo Boo, with the 
“Panther” and “Endeavoui,” taking Wedgboiough and White 
with him as Lieutenants The “ Panther ” sailod from Bombay on 
August 24th, 1790, and reached tho Pclew Islands on January 18th 
1791, when tho sad news was conveyed to the lathei ol Loo Boo 
In Eebiuary the “ Panther ” left thePclcw Iblands, McCluci having 
been ordeied to survey tho north coast of Now Gumca Ho was 


1 See an accoTint of tlic Pelcw Islamlw, composed fiom tin journals and com 
mumcations of Captam Henry Wilson, wlio, in Jlugust 178 5, yrm tlicro nliip 
•vnecked in the “Antelope,’ hy Gooigc Koatc, 1 Rb (I ouclon 1788), 4lo pp 578 
There is an abridgment of this Account in tho “ Child s Own Book ” (11th edition, 
1866, p 343 ) 



6 


BLAIB, A1ST3) TOPPING- 


engaged on this ■work from July to December 1791, discorering the 
great inlet at the western extremity, which was named McOluer 
Bay The “ Panther” then proceeded to Bencoolen, and afterwards 
retmned to the Pelew Islands While there Captain McOluer ad 
dressed a letter, dated Fehiuary 2nd, 1793, to Lieut Wedgborough 
resignmg the command of the “Panther,’ asking for aims and 
ammumtion, which were given to him, and announcing his intention 
of remainmg on the islands This having been arranged the 
“ Panther,” under command of Wedgborough, returned to Bombay 
on August 17th, 1793 McCluer married natives and hved con- 
tentedly foi 16 months, when he got anxious for news, and went in 
an open boat to Macao There he bought a vessel in order to return 
to the Pelew Islands for his family, at the same time writmg to the 
Chairman of Directors with an apphcation to be reinstated in the 
service He returned to the islands, took his family on hoard, and 
then went to Bencoolen He sailed from thence and was novel 
heaid of again But three of his wives had been sent to Bombay 
in another vessel and arrived safely In 1797 they were sent back 
to the Pelew Islands, at the Company’s expense ^ 

Between 1777 and 1795 Lieutenant Archibald Blair was very 
actively engaged in makmg surveys of parts of the Andaman 
Islands, the Katiwdr coast, Salsette, and other patches here and 
there ® 

In 1788 Captain Michael Topping submitted a journal kept on 
hoard the E I C ship “Walpole,” in a voyage to Madras, -with a 
chart of the Bay of Bengal In 1 790 he was sent to make a survey 
of Korangi and the mouth of the Goddvari river, a service which 
he performed most creditably, submitting a chart and a valuable 
memoir as its results He was then employed during 1792 in 
taking obseivations for determining the course of the currents 
in the bay of Bengal , and he afterwards took a senes of levels 
of the nver Elistna from the sea to Bezwara, •with a view to 
the construction of irrigation works These services led to his 


1 See “ Supplement to the account of the Pelew Islands, compiled from the jouinals 
of the ‘ Panther ’ and ‘ Endeayom, two vessels sent hy the II E I C to those Islands 
in 1790,” hy the Rev John Pearce Hochin (London 1803) This supplement is 
bound up with the later editions of Keate s Pelew Islands 

2 For an account of Blair’s Suivey of the Andamans, see “Selections from the 
Records of the Government of India” (Home Ho 24) Port Blair Was named after 
him 
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appointment as chief surveyor at Madras in 1794, wlien he drew up 
a general plan for the improvement of the geography and navigation 
of India The hay of Korangi was surveyed agam in 1806-6 by 
Xiieutenant "Warien, who also made a plan of the roadstead of 
Vuagapatam ^ 

The expedition to the coast of Egypt led to an exammation 
of the Itcd Sea m 1799-1800, and Sii Home Popham, who com- 
manded the fleet, drew up some sailmg directions for its navigation 
But even then it was not entirely unknown On Lord Yalentia’s 
chart the tracks are given of the cruizer “Swallow” in 1776, 

“ Venus ” in 1787, and in 1796 Lieutenant Court had taken the 
“Panther” up as fai as Suez A chart of the Bed Sea was 
drawn by Lieut Bobort 'WTiite m 1796, for which he received 
much praise and his promotion In 1803 Lord Yalentia was 
travelling m India, and while at Calcutta he declared to Lord 
Wollosley) the Q-overnor G-eneral, that he felt it to be a national 
disgiacc that the western coast of the Bed Sea should be a perfect 
blank on oui charts, and his lordship volunteered to embark on 
board one of the cruizors of the Bombay Marme and mvestigate 
that shore, with a view to prosecuting further mquines mto the 
state of Abyssinia The great Viceroy concurred, and Captam Keys 
of the cruizer “Antelope” was ordered to take Lord Yalentia on 
board at Mangalur, and pla(?fe hi mself under his lordship’s orders 
The “ Antelope ” sailed for Aden on March 13th, 1804, with 
Captam Keys as Commander, Lieutenants Hall anu Maxfield, Mid- 
shipman Hurst, Lord Yalentia in the anomalous position of com- 
manding the commander, and Mr Salt as private secretary The 
ariangomont did not answer At Mokha Captam Keys began to 
show a disinchnation for the work, at Dhalac he accused Lord 
Vhlontia of wanting to get the credit of discoveries made by his 
offioors, and at Masiiwwa they came to an open q^uarrel, and only 
coiuiEUiiicatcd with, each other in writing They re nme o 
Bombay in Soptombor, and Captam Keys was put under arrest 
Yet neither Lord ■Wellesley nor Lord Yalentia were disheartened 
Two other vessels were ordered to be fitted out for a second expe- 
dition under the same arrangement, which this time answered 
admirably Captam Court, who had a high character both as a 


1 A manuscript momoir of Lieut Warren’s Survey is preserved m the Geographic^ 
Department of the India Office Captain Topping s Memom on^Cormga (Koi^£,^ 

With notes *by Lieut Warren and Captain uiden, 

GrOvernmont in 1855 I^o xix 


O \ ^ 

was pubhshed by the Madras 
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seaman and a man. of science, took command of the “Panthoi,” 
with Loid Valentia and IMr Salt on board, and two midsliipmen 
named Hurst and Crawford, while Lieutenant Maxfield had the 
tendei Assaye,” a small schooner They sailed from Bombay on 
December 4th, 1804, suryeyed part of the Dhalao Islands, the great 
bay to which Captain Court gave the name of Annesley, the 
island which he called Valentia, and the coast for some distance to 
the north of Masdwwa In July 1806 Loid Valentia landed his 
secretaiy, Mi Salt, at Arkiko, accompamed by Captain Hudland 
of the Bombay army, a Mi Cartel, and an adventurous blue jacket 
named Peaice, to go on a mission to the rulei of Tigrd at Anthlo , 
his lordship visiting Mocha and other places in the meanwhile 
The embassy was a success, but as foi geography, Mi Cartel 
observed foi latitude several times at Antalo, and his result was 
nearly 40 miles out In November 1806 the whole paity sailed 
from Masawiia, and reached Suez in the end of January 1806 
Loid Valentia had agreed perfectly with Court and Maxfield, and 
had got some useful work done They parted with regret, and the 
crew of the "Panther” gave his lordship three cheers when he 
went ovei the side The results of the surveys of Captain Court 
and his officeis are given in a chart of the Bed Sea in two sheets, 
in Lord Valentia s travels Lieutenant Maxfield also made a chart 
of Masdwwa, and pait of the Abyssinian coast, assisted by young 
Ciawfoid and Hurst, foi which he received Rs 600 from the 
Government as a recognition of his zeal, and his youngsters wcie 
granted Bs 200 each 

The hydrography of the Indian seas at the opening of the present 
century v as deemed of sufficient importance to warrant the appoint 
ment of a Marine Suiveyoi General at Calcutta, and Captam Court 
was selected for the post, which he held until 1823 During this 
period, fiom 1806 to 1820, Captain Daniel Boss was engaged, with 
the assistance of Lieutenant Maughan^ and others, in suiveymg the 
coast of China ® In 1818 19 he suiveyed the stiaits of Malacca, 


1 “Yoyajres and travels to India, Cevlon, tlie Eed Sea, Abyssima, and Effvnt 

111 1802-b, bv George Viscouml Valcntidela, 3 vol« (London, 1809) ’ 

2 In 1804 Lieutenant Mangban had made a suivey of the Gulf of foi which 

he received Rs 1,000 fiom the Government, “ as an encouragement to others to emulate 
his praisewoi thj conduct 

3 “ Dueclions intended to accompany the chart of the South Coast of China bv 

Daniel Ross and Philip Maughan, Lieuts of the Bombay Marine ’ Printed bv ordei 
of the Duectors of tl e East India Company (LondoD, 1808 ) j 
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near Singapore He also made surveys of a portion, of the Gulf of 
Pechili and of the Canton province, as well as of somo of the Eastern 
Islands His charts were published as they were completed, and the 
whole weie incorporated into a general chart hy Captain Horsburgh 
Admiral Colhnson, when surveying in China, had opportunities of 
testing several of the charts drawn from surveys hy oflaceis of the 
Bombay Marine, and he bears testimony to the accuracy of their work 
It surpiised him to find how much further advanced the Bombay 
officers weie than the marine surveyors of that period in England 
The surveys of the Canton river, and of the coast 100 miles on each 
side, by Daniel Ross, were foifad by Admiral Colhnson to be re- 
markably correct Captain Court also had two vessels surveymg 
the Bay of Bengal under Lieutenant Maxfield, and caused searches 
to bo made for various shoals Captain Knox surveyed a portion 
of the sea-face of the Sundarbans in 1803-4 , and Captain Max- 
field’s chart of the coast from S^gar pomt to Lighthouse point at 
the mouth of the Hugh, from a survey executed m 1816, was 
in use until it was superseded by Captain Lloyd’s work in 1841 
Admiral Sir Henry Blackwood having reported that H M S 
“Leander”had been safely at anchor inside the Armagon shoal, 
north of Madras, for four days during the monsoon, Captain 
Maxfield was sent to investigate the capabilities of the place, 
which has since been called Blackwood’s Harbour Ho went 
there in 1822 on board the “Henry Menton,” accompanied by 
Captain do flaviland, but the (onclusion come to at the time 
was that its distance fiom Madias was an inoonvonicnco which 
outweighed any advantages it might have as an aiichoi age ' 
In 1823, however, the Madras Government hiiod a schooner called 
the “Mary Anne” to ride out the monsoon in Blackwood’s Har 
hour, as an expoiiment 

In 1821 a partial survey of the Gulf of Kaoh was executed by 
Lieut Middleton 

■While Captain Court was Marino Suiveyoi Gcncial at Calcutta, 
the name of James Hoisbuigh became indissolubly connected with 
the Marine Surveys of India Beginning life as a cabin boy, tins 
bold and diligent Scotch sailor soon rose to the command of a vessel 
in the Eastern seas, and his innate love of surveying had oxcollont 
opportunities for development After many yeais he returned to 
Englapd, and the publication of a set of his charts, engraved by 


1 Chart oi Pahkat and Armagon shoals, by Capta.in Maxhdd 
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Walker, at oace placed him m the first rank of hydrographers 
Mr Dabymple, who was hydrographer to the East In^a Company, 
died in 1807, and the post remamed vacant for three years Dnrmg 
that mterval Captain Horshurgh published the first edition of his 
East Indian Directory,^ for which the Conrt of directors granted 
him a hundred guineas, and on ISTovemher 10th, 1810, he was 
appointed to examine the journals of the Company’s ships, and 
became hydrographer Erom that time all charts passed under his 
scrutiny, and were published with the benefit of his superintendence 
until the time of his death in 1836 ® 

On the death of Captain Court? in 1823, he was succeeded at 
Calcutta by Daniel Ross “The Eather of the Indian Surveys” as 
he was called EEe was indeed the first who introduced a really 
scientific method During the Burmese War from 1823 to 1826 
the useful operations under his superintendence were interrupted, 
but he had the “Research” (300 tons) and “Investigator” (450 
tons) at work m the Mergui Archipelago , and m 1827 Captain 
Crawford, the midshipman whose zeal, when with, Lord Yalentia, had 
been rewarded by a grant of Rs 200, surveyed part of the coast 
of Arakan m a hired brig JTohn Crawford, in his embassy to 
Ava, speaks in the highest terms of Captain Crawford’s surveying 
work The “ Research ” was given up to Captain Dillon to go 
in search of La Peiouse, but the little “Ereak” was substituted, 
and surveys weie made along the Martaban coast In 1828 Moresby 
surveyed some of the Laccadive Islands 
In 1828 there was a fit of ruinous economy The “Eieak ” was 
sold, the “ Investigator ” was declared to be unseaworthy on account 


1 The flist edition appeared m 1808, the second in 1817 In 1874 Commandoi 
A B Tajloi published “ The Indian Directory founded upon the woik of the late 
Captain James Ilorsburgh, FES” (Allen, 1874 ) See page 43 

2 Captain Hoishurgh s copy of the “ Minutes of the Committee of Shipping ’ is 
pieseived m the Geogiaphical Department of the India Office The flist entry is 
that recording his appointment on Nov 10th, 1810, the last is on June 20th, 1837, 
the year after hiS death 

Fourteen charts, actually compiled by Horsburgh himself, were published by the 
East India Company, viz 


1 North Atlantic Ocean 

2 South Atlantic Ocean 

3 Part of the Indian Ocean 

4 East Penmsula of India 
6 West Coast of Sumatra 

6 Straits of Ehio and Durian 

7 Straits of Banca and Gaspar 

8 Canmata Passage 


9 Stiaits of Sun da 

10 Chma Sea (2 sheets) 

11 Canton Rivei 

12 East coast of China 

13 Eastern Passages to Chma (3 
sheets) 

14 Tracks through Pitt Passage and 
Dampier Stiait (1793") 
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of tlie ravages of wbite ants, and liord William BoEtmok ordered 
the surveyuig establislmieiit to be broken up 

But stout old Daniel Boss was urgent and importunate in advo 
eating a resumption of the good work and in 1830 he again had 
two brigs, the “ Blora” and “ Sophia,” m the Mergui Archipelago, 
under his assistant. Lieutenant Lloyd while he himself examined 
the coast of Arakan ^ Captain Boss did his work with groat care 
and regard for scientific accuracy, and it was all on a trigonometrical 
basis He measured bases on shore by runmng a ten foot lod along 
a cord stretched tight between the extreme points, and kept in 
position by stakes, the direction being verified by a telescope When 
work on shore was impracticable, recourse was had to measurement 
by sound The vessels were anchored when the weather was calm, 
and the tiuu^ was taken between the fiash and report of a gun, on 
the assumption that sound travels 1,140 leet per second AH angles 
were taken with a sextant, and the tn angulation was verified by 
frequent astronomical obseivations In Boss’s time the Government 
of India used to strike oil a low copies of his charts at Calcutta by 
lithography, and send the originals to the India House for engraving 
and publication ® 

Captain Daniel Boss resigned his appointment m November 1833, 
and was succeeded by his able assistant Lloyd Ho retired to 
Bombay, where he was IMaster Attendant^ and Brosident of the 
Geographical Society from 1839 until lust before his death ® 

In 1820 the survey of the Persian Gulf was commenced * under 
Captain Guy of the “Discovery ” (208 tons), with Captain Brucks 
as his assistant, in the brig “ Psycho ” Guy retired, after having 
examined the Arabian side up to the head of the Gulf “ His suc- 
cessor, Captain Brucks, was a good sailor, though unfortunately not 

1 Captain D Eoss’e MS “Sailing Directions foi the Mcigm Aiolnpolago " aic 
preserved in the Qeogiaphical Department of the India OlEco 

2 « Progress of Maritime Surveys” “Journal of the Asiatic Societv of Bengal, 

*3 Tlw following IS a lotmn of tlio cost ol tho Bengal Suivoys liom 1821 to 

1821*-22 Animal expense of survey vessels ^^Neaiclms/* Sophia/* 

and Henry Menton/* Rs 1,19,055 

1825-24 Annual expense of survey vessels Eosoaroli ** and ** Invastif ator, 
Rs 59,379 

1833-34 Annual expense of survey vessels Flora and Soplna/* Rs 25,055 
^ 'the Persian Gulf Survev was commenced hy Captain Manghan at Cape Masimdim, 
hut ho had done very little when Guy succeeded him 

^ TMttiemoh of Captain Guys portion of tMs survey, dram up at Ms request 
by Lieutenant Houghton, is preserved in the Geographical Department of the India 
Office m MS 
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a scientific surveyoi , but he had undei him Lieutenants Haines, 
Kempthorne, Cogan, Pinching, Etheisey, Whitelock, and Lynch, 
all men of scientific and literary attamments, while the charts wcio 
constructed with great taste and ability by Lieutenant Houghton 
This officer was afterwaids draughtsman to the Indian Navy at 
Bombay 

It must not be forgotten that suiveymg was but a small pait of 
the work of the Indian Navy The influence ot England in the 
Pei Sian Gulf was exercised to suppiess piracy and extend oommcicc, 
to maintain the status quo of the chiefs, to exclude foreign influence, 
and to root out the slave trade The English may look upon then 
connexion with the Peisian Gulf with almost unmixed satisfaction 
They have hunted down the atrocious hordes of pirates, and have 
enabled unarmed merchantmen to pass up and down in safety The 
successful mvasion of Persia m 1856 is amongst the more recent 
operations of the Indian Navy The naval head-quarteis in the 
Persian Gulf were at Bassadore (Basidfi), in the Island of el-Elishm, 
wheie theie was a hospital on shore, a bfizdr, five or six piivato 
houses, a billiard room, and a fives court ^ 

The survey occupied ten years, fiom 1820 to 1830, and Lieutenant 
Haines also examined the Mekran coast The results aie given in 
14 charts We also have, as results of the old Persian Gulf Sur 
vey, a “ Memoii desciiptive of the Navigation of the Persian Gulf, 
being saihng directions by Captain Biucks himself,^ notes nude by 
Lieutenant Kempthoine on the identification ot places touched at 
by Neaichus, which would have gladdened old Dr Vincent’s heart, 
on the ancient commerce of the gulf, and on a visit to the luins 
of Tallin, which he successfully identified with the missing old 
Muhammadan city of Sirdf,® and three papers by Lieutenant 
Whiteloclv, one being a description of the islands at the entrance 
of the gulf, anotliei an account of the Aiabs on the piiato coast, 
and the thud a narrative of a 3 omney in ’Oman ^ 

Oaptam Brucks was an old sailor who had been at sea ever since 
he was 11 years of age, and he had completed 16 years’ service in 
the Bombay Marine He endeavoured to give his work a tiigonomc 
trical basis, and always observed for latitude and longitude on shoic. 


1 ‘^Eepoit on Bassadoie, witli a plan of the roads, by Midshipman Ilewett 
Bombay Selections,’ No 24, p 47 

2 “ Bombay Selections, ’ No 24, pp 527-634 

3 G* S Journal, v p 263 ‘^Bombay G S Journal,’^ i p 294, and 
p 125 

4 G S Joumal,” viii p 170 ^‘Bombay G & Journal,’ i p 294 
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with an artifioial houzon, 'becanse the lofiaction was so ^eat as to 
make it useless to observe with the natural horizon But in fact 
only a portion of the survey was tngonometiical, and the bases were 
measured from ship to ship by sound The othei portion was merely 
a runnmg suivev, verified to some extent by astronomical o^serva 
tions Theie was also some confusion in the longitudes One hall 
of the survey is referred to the meridian of Bassadore, which was 
fixed by cbxonometric measurement from Bombay , but, in those 
days, Bombay was 7 miles too far to the oast The other half o 
the survey was calculated from Bushire, the longitude of which had 
boon coiiectly fixed by Mr Eioh, a former Political Besidont, of 
high scientific attainments ’ Thus the woik does not come up to 
the standaid of excoUonce subseciuently reached by the officers ol 
the Indian Navy, and most o£ it has since lequired rovi^on 

At the same time this old suivey of the Persian Gulf -ofiects 
oiedit on those who executed it, when the imperfection of then 
instiuments and the difficulties they had to overcome are taken mto 
consideiation, as well as the feaiful climate, the hostilities o£ Arab 
tubes, and the gieat amount of woik done Guy and Brucks were 
both mvalided, besides jumoi officers Captain Brucks leturned to 
England in I8d2 He died in 1850 He vas foryeais employe 
m preparmg a histoiy of the Indian Navy, but the papers collected 
bv on this subiect have never been published * 

Alter returning from the Persian Gulf, Lieutenants Oogan and 
Peters made a survey of Bombay haiboui and of the coast as fai as 
Bankote in 1832, which was published on a chart of two ^^i®ots 
In 1832 the Bombay Marino was converted into the Indian JNayy, 
tjr tUo ™h and command of Kmg William IV , and an a^naUc 
system of surveying was inaugurated under the auspices of its first 
Oommander-in-Ohief, Sir Ohailes Malcolm 


X The manuscript geogiaphical and mch^ologmal n^^foraMa, ‘ 

were piesented to the Geographical ■Dcpaitmenl of the India Olheo y 
Eiskme, lu 187^" 

3 Th°e olde^^knf’-hXplan'of the haibom oi Bombay is in hryci’s work, ^published 
m 1698 Next tbeio is one by Mi Nicholson, maetor of H M S “ 
m 1787 It is stated to bo an index to a large om in eight sheets Then followed that 
br McCluu and Court, coiicctod by Dominicetti , and then the survey hy CogM an 
S 5.ep.«i33) P«bl»h.a • pl*» •< M*!*™ ““ 

of Bombay Island by Lieut Edwaid llarvoy, fiom a suivoy in 1777 
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THE INDIAN NAYT 
AD 1832—1862 

Whin Sh Jolm Malcolm came out as G-oyernor of Bombay m 
182'7> his brother Sir Charles was appomted Oommaudor m-Ohicf 
of the Bombay Marine, which was henceforth to be called tho 
Indian Nayy ^ The change dated from 1832 Sir Ohailes Malcolm 
instituted seyeral extensiye and important suryeys and tho Indian 
Nayy, which came into existence undei his auspices, saw its most 
palmy days during his admmistration He was the first Oommander- 
in Chief of that distmguished seryice He was also the founder of 
the Bombay Geographical Society, an enlightened patron of science 
and literature, and a warm friend to the officers who seryed under 
him ^ The first important act of his admimstration was tho forma- 
tion of the Bed Sea Suryey 

In 1829 the Indian Goyemment resolyed to prepare to open tho 
route by Egypt foi steam yessels, and coal was sent from Bombay 
to Suez m a collier, escorted by the ten gun brig “Tbetis,” as a 
protection from pirates that then swarmed in the Red Sea Tho 
old tub was lost on the reefs north of the Jaffatme Islands, and on 
the return of the “ Thetis ” to Bombay a regular suryey was resolyed 
upon 

At that time all knowledge of the Red Sea was denyed from tho 
chart of 1796 by Laeutenant White, from some sailing directions 
drawn up by Sir Home Popham during the expedition of 1800, and 
from Captain Court’s charts of part of the western coast, when 
with Lord Valentia ® 

Captain Moresby, an excellent seaman and suryeyor, was appointed 
to the “ Palinurus ” to suryey the northern half from Suez to Jiddah, 
while Captain Elwon, in the “ Benares,” took up tho southern bnlf 
from Jiddah to Bab el-Mandeb The officers were picked men , thoio 


1 Sir Charles Malcolm, one of three distinguished brothers, was bom in Sept^mbei 
1782, and entering the nayy .erved in his brother Pnlteney s ship at the cutting out 
of vessels at Manilla, in 1798 His promotion was lapid, and he saw much service 
throughout the war He was knighted by Loid Wellesley at Dublin in 1826, and 
oecame a IJcai Admiral in 1837 

2 The Bombay Geographical Society was instituted on April 9th, 1831, and Sir 
Charles Malcolm was its first President, from its foundation until he left India in 
1838, when he was succeeded by Captain D Ross 

3 See page 7 
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were Oarless, the future surveyor of the mouths of the ludus , James 
Young, Pinching, Powell, Barker, the Abvssmian trayeller , Chris 
topher, the pioneer of the Indus, who fell gloriously at JMEultan , 
WeUsted, the accomplished author, and Pelix Jones, then a very 
young ofideer, but whose skill as a draughtsman was already appre- 
ciated No expense was spared m fittmg out the expedition, and 
all the surveying appliances of the day were provided, besides ample 
supplies of well found boats and tenders The latter were native 
craft with Arab crews The sea was then practically unknown, and 
great dangers and privations were mseparahle from such a service 
The first base was measured by a chain at Suez by Captain 
Moresby in 1830, and the survey was steadily continued, without 
other mterruptions than were necessary to refit the ships and crows, 
to Its completion in 1884, by a system of triangulation down either 
shore The work was verified by fieq^uent bases, by almost daily 
azimuths, by latitudes by the sun and stars observed on shore with 
artificial horizons, and by chronometuo differences ^ 

The original charts were drawn on a scale of an inch to a mile, 
but m places where the complicated nature of the channels roq^uired 
greater nicety, scales as high as ten inches were employed 
The original drawmgs were mostly by Pelix Jones 
The noble resolution of all the ofidoors was that the Bod Sea 
Survey should be as peifect as labour and skill could make it , and 
it has served well to guide thousands of steamers up and down one 
of the most important and, at the same time, one of the most 
intricate routes in the world 

The charts were compiled at Bombay from the original diawings 
by pieut Carless, and sent home to be engraved The northern 
part of the Bed Sea, by Captain Moresby, was published in two sheets 
in 1833, and the southern, by Captain Elwon, also in two sheets, m 
1834 Two sheets of harbours m the Bed Sea, and the sailing 
directions by Captains Moresby and Elwon, were pubhshed in 1841 
In 1848 Captain Barker, I N , made a re suivcy of the anclioiagc at 
Suez and Suez Bay, as well as the Straits of Jubal, have lecently 
been again exanomed by Captain Mansell, BN In the contem 
plated partial revision of the survey, called foi by the opening 
of the Suez Canal and the great increase of traffic, the origmal 


J- “Letter fiom Captain Pelix Jones to tlie Hydrographer of the Admiralty, 
July 13th, 1870” 

^ Captain Barker’s chart of Suez Bay was accompanied by a memoir 



16 


RED SEA AND MALDIVE SDRVBTS 


diawmgs on larger scales woiild have "been of the greatest possible 
value, but it is feaied that they have been carelessly thrown aside 
and lost 

The literature of the Bed Sea Survey is chiefly from the pens of 
Bieuts Carless and W^ellsted In the second volume of his Travels 
m Aiabia,” ^ "Wellsted gives a most interesting account of the pro- 
ceedings of the survey in the gulfs of Suez and Akaba, and along 
the coast of Arabia , and he also wrote several detached papers 
beaiing on the work on which he was engaged m the Bed Boa, 
whale Oarless furnished a valuable memoir on the gulf of Akaba ® 

A survey of the coral islands which cross the track of Indian 
trade had long been considered of the greatest importance to navi 
gation, and Captain Ilorsburgh stiongly uiged its necessity ® As 
soon, theiefore, as Captain Moresby had completed his woik in the 
Bed Sea, he was oideied to proceed in the surveying ship 
"Benares,” with the " Boyal Tiger,” commanded by liis assistant 
surveyor, Lieut Powell, and a large decked boat called the 
" Maldiva,” to survey the Maldive Islands The surveying staff 
was composed of Lieuts Bobinson, James Young, Barker, hlac- 
donald, Biddle,* Christopher, Michael Lynch, and Pelix J ones The 
lattei officer diew the original chaits, and then execution was so 
beautiful that they were brought home for the Queen’s inspection 
The Maldive Islands weie almost unknown, and in order to acquire 
a knowledge of the language, customs, and lesouices of the mha- 
bitants, Lieuts Young® and Christopher were landed in Juno 1834, 

1 “’Tra\el8 m Aiabia, by LieuI J R Wellstecl (2 vola ), 1838 

2 “ Notes on Bruce s charts of the coast of the Red Sea, compared witli the post 
tions of the leeent survey, ’ by Lieut Wellsted —EGS Journal, v p 286 

“ Obseivations on the coast of Arabia between Ras Mohammed and J iddah,” by 
Iieui tyellsted— if G S Journal, w\ p 51 

“ Memoii on the Gulf of Akabah, from notes during the survey by Moresby in 
1833, by Liout Cailess, I N —Bombay G S Journal, vol i 

Lieut Wellsted died in 1843 He also published a woik entitled " The City of the 
Oahphis,” 2 vol# , and wrote an elaborate memoir on the Island of bocotra, which he 
Visited and explored m 1837, in the R G N Journal, v pp 129-229, with a map 
See also Jouinal of the Asiatic Society of Bengal, iv p 138 

3 Captain Horsbuigh had written a paper in 1832 on the "Navigable Channels 
sepaiatmg the at oUs of the Maldive Islands —R G S Jouinal, u p 72 

^ Ml Riddle died fiom the effects of the chmate of the Maldives 

5 This distinguished officer was lost m a hurricane on the Malabai coast in April 
1847 when in command of the “ Cleopatra ” See a paper on the subject of this 
hurn’eane by , Captain Carless in the Bombay G 8 Jouinal, ^^ll p 93 James 
Toung was engaged at the time of his death m diligently collecting materials for wind 
and current charts 
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and resided for some time at Mal4, the principal island The 
results of their observations are recorded in a very mterestmg 
memoir ^ It was found that the Maldivans were a oivdized, com- 
mercial, and seafaring people, who constructed their own quadrants, 
and translated our nautical tables into their language ^ Having 
completed the Maldive Survey, Captain Moresby proceeded to the 
Ohagos Archipelago in Pehruary 1837, and afterwards suiveyed 
pait of the Saya da Malha hank, about five degrees S E of the 
Seychelles He completed this important work, and returned to 
Bombay in September 1838 * 

Mr Harwm, m the piepaiation of his woik on the structure and 
distribution of coral ieefs,'‘ received much assistance from Captain 
Moresby One section of his chaptei^ on Atolls is devoted to the 
Maldive Archipelago and the gieat Cliagos Bank, and mainly con- 
sists of information commumcated to him by Captain Moresby, 
which enabled him to give aoouiate and very mteresting descriptions 
of those coral foi matrons 

The Q-ulf of Manai and Balk Strait, with the Pamban Channel 
and Ceylon coast, weie taken up, aftei the completion of the 
Maldive Survey, by Lieuts Powell and Ethersey, assisted by 
Lieuts Gneve and Christophei, with Eehx Jones again as draughts- 
man They surveyed the Pamban Pass, the west side of Palk Strait, 
Adam’s Bridge, the west coast of Ceylon from Galle to Colombo, 
and a small portion of the Tinnevelli coast After their recall in 
April 1838, the work was contmucd by Captain Eranklm, EN , 


I “ Mcmou on tho Inhabitants of tho Maldivo Islands,” by Lieut James Young and 
Lieut Ohnstopher— 6- S Journal, i p 54 “Vocabulary of the Maldivan 
language,” compiled by Lieutenant Christopher, I N —Journal of the Uoyal Asiatic 

Bocuty, 11 p 42 u 

^ So6 a very mteresting account of the nautical instruments used hy the Maldive 
navigators, by James Piinsep, in the the Astatie Society of Bengal, v p 784 

« The charts resultmg from these smveys are — 

1 Maldivo Islands, by Captain Moresby and Lieut Powell 3 sheets 1835 

2 Maldivo Islands (reduced) 

3 Chagos Archipelago, by Moiesby and Powell 1836 

4 Principal gioups in the Chagos Aichipelago, by Moresby and Powell 1837 
Captain Moresby drew up sailing directions foi the Maldive Islands and Chagos 

Archipelago “Nautical directions for the Maldive Islands and the Chagos ^chi 
peW by Commander Robert Moresby, IN, 1889 Pnnted by order of the 
Court of Directors (London, 1840) See a Summary of “ Moresby s Report on 

the Maldives ” in the Bombay G 8 Journal, * P _ in? a Wirst 

* “ The Structure and Distiibution of Coral Reefs,” by Charles Darwin, F R S First 

edition 1842 Second eilition, revised 1874 
(13441 ) B 
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afterwards the Madras Master Attendant^ This officer executed 
his survey m a small country craft of 60 tons, between 1840 
and 1845 He completed the coast ffiom Cape Oomorm to Pomt 
Oahmere on the Indian side, and made a plan of Tutikorm harbour, 
and of the pearl banks ^ Dalrymple had published a plan of 
Tutikorm by Van Keulen, m 1782 

Whde Moresby went to the Maldives on board the “Benares” 
the old “ Pahnurus ” was fitted out for the survey of the south 
coast of Arabia, which was commenced m October 1833 Captain 
Hames received the command, and his officers were Lieutenants 
Sanders, Cruttenden, Grieve, Bennie, and Dr Hulton The survey 
was intended to cover 600 miles of coast, but it was discontmued 
in Mav 1837, and Captam Haines was appointed Commissioner for 
the arrangement of affairs at Aden with orders to obtain satisfaction 
from the Sultan, for the plunder of a Madras vessel that had been 
wrecked on the coast He arrived there in command of H E I C S 
“ Coote ” (18 guns) , and Aden was occupied by the English on 
January 16th, 1839 Captam Haines was the first Political Besident 
of Aden, and held that post foi 12 years Now that so many 
years have passed away smce the end of his melancholy career, 
regret may be expressed at the sad and cruel fate of this zealous 
but unfortunate officer ® He completed the survey of a largo portion 
of the south coast of Arabia, and in October 1837 Lieut Carless 
was despatched to survey the coast of Africa about Cape Gardafm, 
work which was satisfactorily aocomphshed 


1 The lesulting charts are — 

1 Coast of Madura, by Powell, Etbersey, and Franklm (1838) 

2 Western side of Palk Strait, by Powell and Ethersey (1838) 

3 Pamban Pass, by Powell, and Ethersey (1837) 

4 Islands of Eamasward and Manar, by Powell and Ethersey 

5 W coast of Ceylon Franklin, Powell, and Ethersey 4 sheets 

6 Palk Strait and Gulf of Manar Powell, Ethersey, and Franklin 2 sheets 

(1838 and 1845) 

7 Harbour of Tutikorm FranMin (1842) 

8 Coast of TinneTelh Franklin (1842) 

Lieut Christopher wrote an account of Adam’s Bridge and Rameswaram, with a 
plan of the temple — Bombay G S Journal, vol vu 

2 Captam Franklin 8 sailmg directions were pubhshed by the Madias Government 

Instructions for navigating the Gulf of Manar and Palk’s Bay ” (1851) 

His chart of the Pearl banks was hthographed , and there are copies in the Geogra- 
phical Department of the India Office (See General Catalogue ) 

® Correspondence relatmg to Aden, Parliamentary Papei, 1839 
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These surveys are utilized by the pubbcation of ten charts, 
and are also described m several very interesting memoirs 
Captain Haines himself has given a graphic account of the Hadhra- 
maut and Yemen coasts in Wo elaborate papers and his assistant 
and successor, Captain Sanders, has supplemented them by a further 
papei ,® while Lieut Cruttenden has given us a journal of his ex- 
cursion into Dafar * Dr Hulton, the surgeon of the " Pahnurus,” 
furmshed a very mteresting history of the Kuria Muria Islands,® 
and Lieut Cruttenden has published a still more valuable account of 
his visit to Sana’£b, the capital of Yemen, while the “ Pahnurus ” was 
surveymg Mokha roads in 1836 ® Sana’^ had not been seen by any 
European since the time of Niebuhr m 1762,’ which gives addi- 
tional importance to Lieut Oruttenden’s account of the town, and 
of the ooffee-yieldmg highlands which he traversed to reach, it 
Dr Hulton, who was Cruttenden’s fellow traveller, was taken ill 
on the road, and died soon after returning to Mokha Commander 
Albany Giieve succeeded Captain Sanders, and completed the 
Arabian coast survey in 1849 He wrote saihng directions and 


1 1 Lntranco to the Eed Sea, by Haines (1835) 

2 S B coast of Arabia Ilames 3 sheets (1836) 

8 Seveial bays near Cape Aden Hames (1836) 

4 NE coast of Arabia Sanders and Qneve (1849) 

5 Gulf of Aden Haines, Baiker, and GneTe (1847) 

6 Kuua Muria Islands Haines (1837) 

7 Island of Socotra Ilainos (1834) 

8 Islands west of Socotra Gnovo (1848) 

9 N F coast of Africa Carless 2 sheets (1838) 

10 GulfofMasira Grieve 2 sheets (1847) 

^ MoDcioirs to cifCConJip9»tity tlio cliftrt of tlio soutli coast o£ Axabio^ by Captain 
Haines,’ Parts 1 and II —R G S Jowrnal, ix p 125, and xv p 104 

I wo copies of the original manuscript of the fiist part of Captam Hames’s Memoir, 
with pen and ink sketches and copies of Ilimaritic inscriptions at Sana’a, by Lieut 
Cruttenden, are preserved in the Geographical Department of the India Office 
8 “Short Memoir of the Proooedmgs of Bast India Company’s bng ‘Palmurus’ 
during the examination of the Arabian coast ” — R G S Jowrnal, xvi p 169 
4 “ Journal of an excursion into Dafar,” by Midshipman Cruttenden— BowSay 
G -S Journal, vol i The MS of Ciultenden’s Journal, dated “Pahnurus,” March 
16th, 1836, IS preserved in the Geographical Department of the India Of^e 

8 “Account of the CuiiaMuna Isles,” by the late Dr Hulton— B G S Journal, 

XI p 156 , Bombay G S Jowrnal, vol ui ^ , x, n 

0 “Excursion to Sdna, the capital of Yemen, ’by Lieut Cruttenden Bmhay G 
S Journal, vol ii , and JB G S Journal, viii p 267 
’’ The Eev Mr Stem, who afterwards suffered a long captivity m Al^ss^, was 
at Sana’ib m 1856 He went there to visit the Jews, traveUing fiom el Hudaidah m 
thedr^sofanArab See an article on Yemen in the Geographical Magazine for 
Tamaiy 1874, p 39S 

j3 2 
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notes about tbe coast, wbioh. weie incorporated in the “ Gulf of 
Aden Pilot,” drawn up by Commander Ward and pubbshed by 
the Admiralty m 1863 

In 1833, Lieut Whitelock, a veteran of the Persian Gulf, com 
menced a rough survey of the west coast of Katiwdr, and had 
completed it as far as Dm, including the island of Bait, at the time 
of his death in 1836 In the followmg yeai Lieut Ethersey zea- 
lously took up the V ork where Whitelock left off, and surveyed the 
coast round the head of the Gulf of Cambay, and down the cast side 
to Surat, as well as the N Konkan coast from St John’s to Bassein 
He performed this work in a miserable lazivTQ pattama/r called the 
“ Bhowany,” with the water washing up to his ankles under the 
cabm table Durmg this service Ethersey laid down the dan 
gerous shoals off Surat called the Malacca banks, on which Captain 
Sharpey was wrecked m 1607, attentively observed the boro or 
rushing tide at the head of the Gulf of Cambay foi two successive 
seasons, and explored the fossiliferous tertiary formations on the 
island of Perim Besides his charts, the results of his survey aie 
recorded in two valuable memous ^ 

We now come to the important work of the officers of the Indian 
Navy m the Eiver Indus When Colonel Pottmger went to Sind 
in 1833, he was accompanied by Lieut Del Hoste, who prepared a 
topographical memoir with sketch maps, and Alexander Burnes was 
also explormg the Indus in those days ® The work of Lieut 
John Wood^ m the Indus commenced m about the year 1836, in 


1 The charts lepresentmg this work of Whitelock and Etheisey are — 

1 Coast of Katiwar from Dm to Dwarka Whitelock 1833 

2 Xatiw^r fiom Dm to Penm Isle 2 sheets Ethersey 1836 

8 Dm Harbour Whitelock 1833 

4 Gulf of Cambay Etheisey 1845 

2 On the bore or rushing t idem the Gulf of Cambay ^ — R G S Jownal, ym p 1% 
“ Notes on Penm Island, in the Gulf of Cambay ---Bomhay G S Journal^ vol u 

The Bore in the Gulf of Cambay ” — Bombay Selections^ No 25 
® Tsi the Geographical Department of the India Office there is a MS Eoute book 
of the Mission to Sind m 1833, with Sketch maps,* by Lieuts Patterson and Del 
Hoste (There is a memoit by Lieut Del Ploste on Sind in the Bombay G S 
Jowrnal, i p 22 ) 

Also MS map of the Indus and Punjdb rivers fiomtlie sea to Lahore, by A Bumes, 
with a paper legarding the construction of the map 
4 John Wood was born m 1812, educated at Perth Academy , and joined the Bombay 
Marine when very young He retired in 1842, and, after visiting many of the colonies, 
he finally became managing Superintendent of the Indus Flotilha, and lived for many 
years in Sind He was of an extremely retiring disposition, but bis great worth as a 
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command of the first steam vessel that floated on the river, when he 
exammed its comse from the sea to Haidarahad, and remained in 
the country to observe its periodical rise and fall In 1836 Lieut 
Wood accompanied Alexander Burnes in his mission to Kabul, 
and afterwards performed one of the most remaikable journeys 
that has evei been undertaken m Oential Asia Wood made a 
survey of the Indus fiom its mouth to Attock At Kalabagb, the 
point where the mighty stieam escapes from the Salt Bange, he 
found it unpossible to stem the current Undaunted by the 
difficulty. Wood landed and went by forced marches to Attock, 
thence descending the rivoi and completing Ins survey amidst the 
falls and rapids Aftei reaching Kabul he ciossed the mountains 
to Kunduz, and was eventually the fiist Euiopean, except Marco 
Polo, who ever leached the “ Bam-i Dunya ” or roof of the world 
Thus in 1838 Wood discovered the source of the Oxus, and for this 
splendid achievement he received the Gold Medal of the Boyal Geogia- 
phical Society in 1842 ^ Afterwaids Oommandei Grounds and Lieut 
Stroyan surveyed the rivers in the Punjdb, and were so employed for 
two 01 three years Their plans weie recently disooveied in a box at 
Bombay, With other valuable originals, by Commander A D Taylor 


valuable public servant was fully recognized, and bis loss was much felt in Western 
India Captain Wood died m London on November 13th, 1871 (See KGS 
Jowl nal, xlii p civil ) 

1 “ Momoianda on tho River Indus,” by Lieut John Wood — Bombay G 8 
Journal, vol i 

“ Repot t on tho source of tho Oxus, by ood ’—B G 8 Jow nal, x p 520 
“ Personal Narrative of a Journey to the bource of the Rivei Oxus, by the Route of 
tho Indus, Kabool, and Badakshan,” by Lieut John Wood (1845) A second 
edition, 'with an essay on the geography of the valley of the Oxus, by Colonel H 
Tule, C*B , was published by Mr Murray m 1872 

“ Selections from tho Records of the Bombay Government,” No 17 
There are sevoial manuscript maps by Lieut Wood in the Geographical Depart 
ment of tlie Office A senes of sheets of the Indus and a chart of the Indus 
from Mittun to Attock in 1838, four sheets, on a scale of two inches to the mile, 

not coloured ^ , 

The oiiginal Mb maps, showing the routes of Lieut Wood in Central Asia, are 

also preserved in tho Geographical Department of tho India Office Ihey consist of a 
map of tho upper valley of tho Oxus from Kunduz to its source, showing the new 
ground explored by Lieut Wood, 1837-38, a survey of routes from Peshawui to 
Bamian with sketches and sections of tho Khaibar and Hmdu Kush passes the 
route of Bumes’s mission to Kabul, m the sheets, and the whole of Burnes s route 
from Kabul to Bokhara, and thence through Persia to Bushiie, in mne sheets, drawn 
by Lieut Wood There are also a sot of route surveys in Tuikistan (seven sheets), 
andi a reconnoitring survey of the Khawk pass, the most easterley from Kabul to Balkh 
in Turkistan 
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At al)Out the same time Lieut Wyhurd of the Indian l^avy 
penetrated into Central Asia, and his fate stiU remains a mystery 
Meanwhile laent Oarless, in the “Palmurus,” had carefully 
surveyed Karachi, and the whole coast from the eastern mouth 
of the Indus to Sunmiydm, m 1837 and 1838 ^ The Indus 
mouths were again surveyed, m 1846, by Captain Selby, assisted by 
Midshipmen Taylor and Stroyan, m the '* Tapti ” bng He drew 
maps shewing the great swatch way in which, in a regular line of 
9 to 10 fathoms, there is a sudden dip of 40 to 68 fathoms, and so 
to 120 He concluded this to be the vast bed of the Indus before 
it had brought down the mountains of soil which now divide its 
stream mto so many channels These maps have never seen the 
light Subsequently the operations of the Punjab campaigns led 
to the formation of an Indus PlotiUa, under the command of Captain 
PoweU, to ascertain the capabilities for navigation both of the Indus 
and of its Punjdb tributaries In 1847 Lieut Christopher, with 
this view, went up the Sutlej and the Chenab in the steam tender 
“ Meanee,” with an iron flat laden with merchandise in tow, and 
made full reports of his observations ^ Lieut Christopher jomed 
the force before Multan under Herbert Edwardes in 1848, and was 
killed durmg the siege In 1848 and 1849 the whole coasts of Sind 
and Kach, includmg the entrance to the gulf of Kach, and part 
of the lower Delta of the Indus, were surveyed on a large scale by 
Grieve and Ward In 1862-63 the Katiw&r coast from Bait to 
Purbunda was surveyed by Constable and Stiffe, and thence com- 
pleted to Dm Head in 1863 54 by Gneve and Constable An 
elaborate survey of Karachi Harbour was made by Captain 
Grieve in 1863 64,® assisted by Lieuts Constable, W H Barkei, 


1 “Memoii to accompany the Survey of the Delta of the Indus, m 1837,” by 
Lieut Carless — B G S Journal, viii p 328 “Bombay Selections,” Ho 17 
In the Geographical Department of the India Office there aie three copies of a MS 
map of the Indas, fiom Haidarabad to the sea by Lieut Carless I he extension of 
the Indus Delta to seaward is progressmg at a prodigious rate, it was partially 
re-exanwledby Lieut SWEe m 1867, and -will require periodical le^examination 

2 “Report (£m experimental voyage up the Indus and Sutlej,” by Lieut Chris 
topher — Bombay G S Journal, viii p 144 

“Journal of an ascent of the River Chenab,” by Lieut Christopher —Bombay G 
8 Journal^ vili p 236 

» In two sheets on a scale of eight inches to the mile When Mr Walker drew up 
his report on Karachi Harboui he acknowledged his indebtedness to the excellent 
chart hy Captam Gneve This meritorious officei co-operated mth Mr Parkes in hi? 
examination of the harbour until hia sudden death on Jan 17th, 1838 Mr Parkes 
took Grieve’s chart as the general basis of his survey of Earachi Harbour 
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diiid Stiffe Gn©T6 tad fimsted tte Siud, Kact, and KatiwdiX 
coasts, as well as his surrey of Kaxdchi, 3 ust before his untimely 
death He was one of the ablest surveyors in the Indian Navy 

Sir Charles Malcolm presided over the Indian Navy from 1827 to 
1838 In the latter year Sir Charles was succeeded by Captain 
Robert Oliver, R N , who had to recall all the surveys in consequence 
of the breaking out of war, and from 1839 to 1844 surveying opera- 
tions were almost entirely suspended Bren when, after the latter 
date, a few surveys were sanctioned, they were confined to the 
narrowest hmits, the ofldeers were miserably found both as regards 
vessels and mstruments, their allowances were out down, and the 
acquisition of all knowledge beyond bearmgs and soundings was 
coldly discountenanced 

But officers who had been framed by Moresby and Haines, and 
whose zeal had been encouraged by Sir Charles Malcolm during so 
many years of progress, could not so easily be turned from thoii 
useful careers They worked on, m spite of official discomagC- 
ment In 1823 an observatory had been formed at Colaba, the sea- 
girt spit of land south of Bombay, and Mr Ournin received the 
appomtment of Companv’s Astronomer, but the instruments supphed 
to him were so bad that he refused to make use of them Other 
instruments were sent out m 1836, and re main ed unpacked for five 
years The transit instrument was put up at last, in 184i0 , and 
since September 1841 a regular register of magnetic and meteoro*- 
logical observations, commenced by Mr Orlobar, has boon kept 
Time IS also observed for ratmg ships’ chronometers In Sii 
Robert Ohver’s tunc, the chart office of the Indian Navy was 
one httle corner of the sail loft m the dockyard at Bombay, where 
numbers of valuable documents wore eaten by white ants and cock 
roaches The office of the draughtsman of the Indian Navy was 
afterwards removed to the observatory at Colaba, by Sir Robert 
Ohver, and here the chronometers of the Indian Navy and Mer- 
chant vessels were rated, and the charts were compiled, drawn, and 
occasionally lithographed Captain Montnou succeeded Lieutenant 
Houghton in this office, which he held from 1847 to 1862, and 
drew up the information called for in the Parliamentary Paper 
prmted in 1852 He was succeeded by Lieut Pergusson, who held 
the appomtment until the end came m 1862 The estabhshment 
consisted of the draughtsman, and two nakves for oopymg, and its 
whole cost was under 600^ a year 
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In 1844 a iew surveys were again permitted, but m such a niggardly 
spiiit that an officer making geological or othei scientific investi 
gatious apart from sounding with the lead was obliged to pay bis own 
boat fine ! Oaptam Sanders^ was sent in the “ Pabnuius” to continue 
the portions of the Arabian coast left unfinished by Captain Haines, 
assisted by Lieutenants Pell, Constable, "Ward, and Whish, and 
accompamed also by that accomplished naturahst and geologist 
Dr H J Cartel The work was completed by Lieutenant Giievo in 
1846, who also, assisted by Lieutenant Waid, carefully surveyed 
the islands lying to the west of Socotra ^ The second survey of the 
Arabian coast enabled Dr Carter to make and record those valuable 
geogiaphical and geological observations, which have since, from 
time to time been published * 

Sir Eobert Ohvei, the second Commandei -in- Chief of the Indian 
Navy, died at Bombay, and, after a short interval, was succeeded m 
1849 by Captain Lushington, who set seveial useful surveys on foot, 
and did his best to restore the service to the state of efficiency it 
had attained in the days of Sir Charles Malcolm 

Erom 1844 to 1847 Captain Montriou, assisted by Midshipmen 
Taylor, Whish, Nixon, Lamb, and Dickson, surveyed the anchorages 
of Vijayadrug, Eatnagiri, and others south of Bombay in the “ Tapti ’ 


1 Captain Sandeis died at sea, near Malta, on his wa) home m 1S48 

2 'Hie sailing directions foi the Ai abian coast and Socotra have been drawn up 
by Commi Ward The Gulf of Aden Pilot,” compiled by Comm C Y Ward, 
H M I N (Pubhshed by the Admiralty in 1863 ) 

® In 1846 Dr Carter published an account of the ruins oi El Bellad,” formerly a 
town on the shore, in the province of Dafai, on the south east coast of Aiabia, m tho 
It G S Jomnaly xvi p 187, and with additions m the Bombay G S Journal^ 
vii p 225, with a plate In 1847 his notes on the Gm rah Tube of the southeast 
coast of Arabia appealed in the Jomnal of the Bombay branch of the Astatic Society ^ 

II p 195 with a plate Also notes on the Mahiah Tribe of the soulh east coast of 
Arabia, with a vocahulai} of their language, and furtliei notes on the Gurrah, 

III p 339, and a description of the frankincense tiee of Aiabia {Boswelha 
papynfeia)^ ii p 380 IIis “Memoir on the Geology of the South east Coast of 
Arabia” is m the same journal for 1852, iv p 21, and the second edition, which 
IS the best, will be found m the “Geological Papeis on Western India (1858), 
P 551 

Dr Carter s admirable geographical description of the south east coast of Arabia, 
together with an essay on the compaiative geogiaphy of that coast, was published m 
the number of the Journal of the Bombay branch of the Astatic Society for January 
1851 It has since been reprmted separately 

He also wrote a paper oh the igneous rocks of Maskat and its neighbourhood, and 
on the limestone formation at their circumference, in the Journal of the Bombay 
branch of the Asiatic Society^ No xiii (1850) 
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brig, but was freq^ueutly called away to assist lu quelliug tbe Sawaii^ 
Wan insurrection Captain Selby, in the “ Palinurus, with Iiieuts 
Ward, Sweny, May, and Bewsher, haying the “ Noibudda ” cutter 
commanded by Midshipman Ohailes Poster, as a tender, trigono- 
metrically surveyed the coast of India from Cape Comonn to Beypur 
The northernmost Laccadive Islands next the Sesostris and Padua 
banks were carefully examined in the “ Tapti ” by Selby, assisted 
by Taylor, in 1848 Selby constructed a map of a constant circular 
current prevailing between the Malabar coast and the Laccadives, 
which was not published, and the want of it caused the loss of one 
of the P and 0 steamers ^ In the memoir which accompanied has 
drawmgs, Captam Selby described the remarkable mud bank at 
Alopy, and entered at some length on the effects of the fearful 
cyclone of 1848 m the Laccadive group 

Oaptaixi liUshingtoB. beams to haTC systematized and put fresh, 
vigour mto this somewhat desultory work Luring 1860-62 Lieu- 
tenants Eenme and Constable, on board tbe “Euphrates” brig, 
filled m some of the gaps left by Ethersey on the North Konkan 
coast, while Lieutenant A L Taylor, assisted by Lieutenant Whish, 
with Barker, Stiffe, and Macaulay, surveyed the Gulf of Kach and 
coast of Katiwdr on board one httlc pattimat and the “ Maldiva ” 
cutter Lieutenant Taylor’s survey was plotted on four sheets, 
on tbe scale of one ineh to a mile, then reduced to one sheet by 
Whish and Strife Then admirable chart is densely covered with 
soundings, and Taylor pointed out in his memoii the merits of 
the anchorages to the eastward of Bait Harbour Indeed one im 
portant result of his labours was to establish the existence of good 
harbouis suitable for the export of Gujiiit cotton, which aio two 
days to windward of Bombay * Tlio value of the splendid siuvoy of 
Bait was practically tested in 1869, just after the Indian Mutiny , 
when the haxboitr was crowded with vessels for the attack on the 
fort occupied by the recalcitrant Wagheis 

Captain Selby was engaged from 1848 to 1860 in making a veiy 
important chronometric survey of the Bombay bank of soundings, 
on board the “ Tapti ” brig, assisted by Whish, Sweny, Macaulay, 

1 MS lettei from Captain Selby to Su Henry Leeke, dated October 18th, ^1855 

2 “General desciiption and sailing directions foi the coast of Katiw&r (BOm 
bay 1856) See also the important paper by Captain Taylor “ On the Hai hours of 
India ’ road at the meeting of the British Association at Liverpool, 1870 See also his 
“ Report on the Harbours of India ’ (August 1870) in the papers on East India Marino 
Survey prcsontcd to IPurliuniout lu 18^1 
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aaid Foster At a distance of 100 to 160 miles from the shore there 
IS a vast step or precipice some 2,000 feet deep, and the lead 
IS all at once brought from 60 to 300 fathoms and no bottom 
But withm this ridge, the bant, from Biu on the north to 
Ratnagin on the south, has a gradual and well defined slope, 
so that by the unaided lead, and without seeing a heavenly body 
for days, the navigator may track his way safely and surely to his 
port ^ Captain Selby also surveyed the entire approach to Bombay 
harbour from about 17° 30 N to 19° 30 N , and connected the 
North Oanara with the Grujrdt coast, includmg the tail of the 
Malacca banks 

The labours of ofideers of the Indian Navy have been the chief 
means of bringing the Somali coast of Africa to our knowledge 

In 1838 Captain Carless had made a beautiful survey of the Afirican 
coast from Bas Hafun to Bas dulwaim, assisted by Lieutenants 
Grieve and Selby The results of Captain Carless’s labours would 
piobably have been lost had not the steam frigate “ Memnon,” 
undei the command of Captain Powell, been wrecked on that coast 
on the 10th of August 1848 She was supphed with a little outhne 
chart, the result of Captain Owen’s running survey of 1823—26 
The question was asked whether Owen’s was the best chart in 
existence, and it then came out that Oarless had made an elaborate 
survey and drawn charts of the coast some years before the wreck of 
the “Memnon ” His chart was when the mischief had been done, 

ordeied to be engraved. Lieutenant Barker examined the coast 
S W of the straits of Bab el-Mandeb and the Gulf of Tajura in 1840, 
and two years afterwards he accompanied the embassy of Major 
Sir W 0 Harris to the Abyssmian Hing of Shoa, as astronomer 
Lieutenant Christopher was Barker’s assistant on the African coast, 
and near the mouth of the Juba he discovered the Hames nvei, 
which flows for many miles parallel to the coast, and terminates 
in a deep lake about 60 miles N E of the mouth of the Juba 
lAeut Gneve, in 1848, surveyed the Somali coast between Berbera 
and Bas Gulwaim, and the islands between Socotra and Cape 
Gardafm, thus completmg the Gulf of Aden , and also compiled a 
fine chart of the whole, as far as Socotra He was a veiy accom- 
plished draughtsman, and rapid surveyor The Somali coast was 
also visited and reported upon by Lieutenant Cruttenden in 1848, 
who was then Assistant Pohtical Agent at Aden , and Lieut Stroyan 


^ “ Bombay Q & Journal/^ xii p xx 
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was killed when serving on this coast, with the expedition of 
Burton and Speke These oflELcers have recorded the results of 
then observations in several papers Lieutenant Christopher kept 
a journal, and noted down his inquiries into the resources of 
N E Africa Lieutenant Barker wrote on the same subject,® and 
Lieutenant Oiuttenden pubhshedtwo memoirs on Eastern Africa 
and on the tribes of the Somali coast ® 

On the Bengal side, when Daniel Boss retired, his second m 
command. Captain Lloyd, succeeded as Marme Surveyor General, 
with James Young, Eell, Bennie, and Montriou as his assistants 
Lloyd had been m the survey department under Darnel Boss smce 
1823 In 1833 he had one brig, with which ho conducted a survey 
of the inland navigation of Arakan, but, after the first season, his 
operations were put a stop to by severe illness, contracted by much 
exposure m that unhealthy climate On his restoration to health, 
he, m 1836, surveyed the river Hugh from Sagar Island to 
Calcutta, carefully connecting his work with the base Ime measured 
by Colonel Everest on the Barrackpur road In 1840 he completed 
the survey of the sea face of the Sundarbans from Chittagong to 
Hijih, the results of which he submitted to Government m the 
form of carefully drawn charts and a most valuable and mtorestmg 
memoir He compares the state of the coast at the dates of different 
surveys, and his remarks, m showing the changes that are taking 
place, prove the urgent necessity for penodical revisions of tiho 
surveys He also describes the remarkable phenomenon at the 
head of the Bay of Bengal, similar to that reported by Captain Selby 
off the mouths of the Indus, called the “ swatch of no ground ” It 
IS a deep chasm, open to seaward and very steep on the north-west 
face, with no soundmgs at 260 fathoms * Captain Lloyd also sur- 
veyed the Chittagong river, and made additions to Boss’s survey of 
the Mei^ui Archipelago, a short account of which Iw published at 


1 “ Bombay G S Journal,” vol vi “ E G S Journal,” xiv p 76 Tboio is a 
MS extract from the Journal of Lieut Christopher (H C Bug “ Tigiis ”) ontheNE 
coast of Africa, May 8th, 1843, kept in the Geogiaphical Depaitment of the India 
OfBice 

2 “E G S Journal,” xvm p 130 

3 “Bombay G S Journal,” viii p 177, and “E G S Journal,” xviu p 186 
See also a paper by Lieut Fraser, IN, relative to the Eiver Juba ' — Bombay G 

S J&urml, ivl p 78 

“ The nautical remarks to accompany a survey of the sea face of the Sunder- 
bunds,” by Captain Lloyd, dated February 1841, are preserved m the Geographical 
Department of the India Office, in manuscript 
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the time Eoss had laid down, the outer islands between 1827 and 
1830, and Captain Lloyd filled up the innei portions, and delineated 
the coast hne ^ The coast of the island of Cheduha was surveyed 
for the Indian Government by Captain Halstead, E N , in 1840 ® 

On the letirement of Captain Lloyd in 1840 the Marine Surveyoi 
Generalship at Calcutta was abolished , but Captain Pell was 
employed from 1841 to 1848 on boaid the brig “ Krishna ” in 
finishing detached surveys on the Coromandel coast, along the Pegu 
and Martaban shores, and on the north coast of Sumatra ^ In 1851 
he was engaged m compihng a chart, m three sheets, of the whole 
survey of the Coromandel coast from Palikat to Bimhpatam 

Captam Ward succeeded Pell m the command of the “ Krishna ” 
Between 1861 and 1869 he laid down the Mutlah river, the Prepaiis 
north channel, the Bassem and Eangoon rivers, the Malacca strait, 
and Penang Captain Ward also made surveys of the Sittang rivoi 
and of the main branch of the Iiawadi, but nothing bn,H been 
hoard of them smee he sent in the drawings to the Government 
Pinally Lieutenant Heathcote was engaged upon the surveys of 
the Bay of Bengal from 1856 to 1862 In the former year he made 
a survey of the western entrance of the Hugh, from Kaokali to 
the Pilot Station at the Sand Heads It was undertaken because 
the Gaspar channel, that commonly used, was becommg dangeious 
owing to accumulations of sand, and threatening to obstruct the 
tiafiie to Calcutta This suivey, which requued very gieat exact- 
ness, was peiformed m the surveying vessels "Kiishna” and 
“ Spy,” and the chart was drawn on a laige scale, showing tho 
depth of water to feet It was accompanied by a report upon all 
the channels of the Hugh, compairmg then present form with 
that ■which, they showed upon the last surveys, and showmg the 
amount of accumulation that had taken place in the intervals 
Tho work was connected with the stations of the Great Trigono- 
metrical Survey Since Captain Lloyd s time there has always been 


1 “Journal of the Asiatic Society of Bengal, ’ vii , pt ii p 1027 
3 InH M B “Childers” See Admiial Halsteads mteiesting “Eenoit on tho 
Island of Cheduha ’—J ^ 5- E , vol x , pt i , p 349 
3 Theie are printed sailing directions hy Captain Fell for the coast of Pegu and 
Gulf of Martaban, dated March 4th, 1852, and MS sailing duections for the north 
coast of Sumatia from Achm Head to Diamond Point, m the Geographical Depaitment 
of the India Office 

< Saihng directions for the Malacca Strait, by Captam Ward, are published m the 
last edition of ‘‘Hoisburgh’s Directory’ a m ttio 
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a nyer suireyor for the Hugh, with a small flotilla consisting of 
one brig, one schooner, one anchor or buoy vessel (the “ Grappler ”) 
and four row boats Steam power is not yet used in this service, 
and the loss of time is great The surveyor has had to work on 
under gieat difficulties, and without qualified assistants 

In 1866, Captains Rennie and Heathcote weie appointed to 
accompany Sir Arthur Phayre’s Mission to the Coast of Ava, with 
instructions to make such a survey of the Iiawadi above the British 
possessions, as opportumties offered The circumstances were 
favourable for astronomical observations of all kinds The geo 
graphical positions of places and points weie fixed, and a sketch 
survey of the rireis was forwarded to Calcutta, and afterwards 
lithographed for use in navigation A section of the Irawadi at 
a point a little above Ava was obtained, and the volume of its 
discharge at that point calculated ^ In 1861, Captain Heathcote 
was employed by the Admiralty to compile a chart of the bay of 
Bengal , and in 1867 he had made some additions and corrections 
on the Arakan coast lie also made a chait of the currents of the 
S W Monsoon m the bay of Bengal, intended as an accompam- 
ment to Taylor’s chait of the Arabian sea foi the same season 
The currents were worked out from a great number of the logs of 
the old Indiamen ^ 

Lieutenant Sweny completed the Ooiomandd coast from point 
Cahmero to Pahkat m 1860 

The survey of the iivers Euphrates and Tigris, and of that 
region of Mesopotamia, which, for its historical associations, its capa- 
bilities, and the importance of its geographical position, surpasses 
almost any other country m the world, is mainly the woik of 
the Indian Navy ® During upwards of 26 years the accomphshed 
and persevermg officers who executed the Mesopotamian Survey 
contmued to work m the face of great difficulties and dangers , and 
for this alone the Indian Navy takes rank among the foremost 
contributors to geographical knowledge 


1 For an account of the mannei m which this lunning survey of the Irawadi 
was performed, see the Journal of the Royal United Sermce ImtifuUony appended to 
a paper hy Adnural Collmson on the burvey of Rivers ’’ 

2 The chart was sent to the India OflSce, and is printed, together with the Mcmoii 
which accompanied it, in the R G S Journal for 1862 

3 In 1826-30 Lieutenant Ormshy, leaving the Indian Navy, had devoted three 
years to exploring Mesopotamia His adventures aio desciibed by Wellsted in his 

Travels to the City of the Caliphs ” (2 vols , London, 1840 ) 
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After the time of Colonel Ohesney, his second in command, 
who was nearly lost m the ill fated “Tigris,” had charge of the 
survey m Mesopotamia This was Henry Blosse Lynch, an excellent 
scientidc observer and darmg explorer, who had commenced his 
career in the Persian G-nlE Survey In 1837 Captain Lynch, 0 B , 
traversed the whole course of the Tigris from its source m Armenia 
to Baghdad, fixmg the chief positions by astronomical observa- 
tions, and others by cross bearmgs He then connected Nmeveh, 
Baghdad, Babylon, and Ctesiphon by triangulation , and, when he 
completed the Tigris map in 1839,^ his mmd was full of mterest 
in his work, and he exclaimed that the field of operations, instead of 
dunimshing, appeared to extend 

In October 1841 Lynch commenced the survey of the Euphrates 
by measurmg a base on the level plam between Balls and Q-iaber 
He had the steamers “Nitocris,” “Hunrod,” and “Assyria,” and 
was assisted by Lieuts Fehx Jones, Campbell, Selby, and Grounds 
After ascending the river, it was connected with the Mediterranean 
by chronometric measurements ® Captam Lynch retired from the 
survey m 1843, and his assistant, Eebx J ones, succeeded him 

Felix Jones had already seen service m the Bed Sea Survey, 
m the Maldives, in Ceylon,® and in the Manar Gulf, and he had 
reported upon the harbour of Grane or el-Kuweit m 1839, smce which 
time he had been serving under Captain Lynch m the Euphrates 
He was stationed at Baghdad, in command of the “Nitocns” 
steamer, and had other duties besides surveying , but every year 
he succeeding m completmg some mteresting and Taluable surveys. 


1 The map is on a scale of 12 inches to a degree 

See “Note on a pait of the River Xigns between Baghdad and Samarrah” — > 
B G S Journal, ix p 471 

“Note accompanying a survey of the Tigiis fiom Ctesiphon to Mosul ’ — R G S 
Journal, ix p 441 Captam Lynch was ably assisted in this survey by his brother 
Michael Lynch, virhose constitution did not equal his zeal, as he died fiom the effects of 
hard work and exhaustion at Diabekm This ofdcer had suffered before from the 
climate of the Maldives 

2 “Memoir of the River Euphiates, in three parts, to accompany the map” 

Bomlay G S Jowrnal, vi p 169 

“Memoir of the country between Baghdad and the Hamreed hills,” by Lieut 
Grounds — Bombay G S Journal, vol vi 

» While employed heie he visited and fixed Adam’s Peak and the BLorton Plains, 
descending by the Caltura River, of which he made a survey, m company with Majoi 
General Adams, who fell at Inkerman They pushed their way over the higher 
ranges by the Elephant paths, there bemg then no constructed roads 
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although for a great part of the time he was almost single handed 
In such a region it was impossible to go in any direction without 
meeting with worh well worth the doing, and Fehx Jones made the 
best use of his opportumties The country, infested by wild tribes 
of Arabs, was freqLuently dangerous, and it was necessary to seize 
upon any chance that offered for explormg and surveymg 

In 1844 Oaptam T Jones accompamed Sir Henry Eawlinson on 
a journey to collect information respectmg the boundary between 
Persia and Turkey The results were a memoir and map of a 
country but little known In 1846 he made an ascent of the Tigris, 
from Baghdad to Samarrah, on board the " Nitocris In 1848 he 
undertook a journey to determine the course of the ancient N6brw4n 
Canal, and to survey the once fertile region which it irrigated, 
now a desolate and almost impassable waste His interesting 
memoir on the N6hrw4n Canal, accompamed by a map, gives the 
history of the work from the days of its construction m the time of 
the Sassaman dynasty, and mmutely describes its vast brickwork 
and slmces In April and September 1860 Captam Jones 
surveyed the old bed of the Tigris, discovered the site of the ancient 
Opis, and made researches in the vicimty of the Median wall and 
Physous of Xenophon In 1862 he made a tngonometncal survey of 
the country between the Tigris and the Upper Zab, moludmg the 
rums of Nmeveh, fi’ying positions by meridian altitudes of the sun 
and stars, with ohronometnc differences for longitude The results 
of this work are recorded in the beautiful maps of “ Assyrian Ves- 
tiges,** m four sheets, and in a valuable memoir Durmg 1863 
Captam Pelix Jones, assisted by young Oollmgwood, then a mid 
Shipman, completed a map of Baghdad on a large scale, with a 
memoir on the provmce full of statistical information and m 1864 
he sent home his maps of Babylonia They consisted of three sheets 
with a detailed memoir, and mcluded the country ten Museyb, 
north of HiUah, down to the N W end of the sea of Nejf Unfor- 
tunately these maps were lost in the India House ® 


1 “E G S Journal,” xviii p 1 

2 The memoirs and maps by Captam Felix Jones will be found in the “Bombay 
Selections, Eo xhu (New Series ) Most of the memoirs weie reprinted m the 
“ Transactions of the Bombay Geographical Society ” 

8 In the smvey of Nineveh and Babylon he was much indebted to Dr J M 
Hyslop of the Bombay Army, for valuable aid in the field operations, and to Mr T K 
Lynch, now Consul General for Persia in London, who entered ton amore mto the 
work from a love of research alone, 
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In 1846 Captain Felix Jones compiled a general map of Meso- 
potamia, from Scanderoon on the Mediterranean to el-Bdsrah, which 
was based on the surveys hy Chesney, Lynch, and himself Cap- 
tain Jones retired from the Mesopotamian Suivey, to take np 
the post of Political Resident at Bnshue in the Persian Gulf, 
in 1865 He possessed all the knowledge and tact which wore 
necessary for an officer in his position Foi the work of the 
Mesopotamian Survey several acq^nirements were essential m addi- 
tion to those of a surveyor, such as an acquaintance with the 
language and ancient history of the country, tact and judgment m 
dealing vsath wild Arab tribes, and capacity for enduring fatigue 
and privations All these were possessed by Felix Jones m an 
emment degree In 1867, while he was Political Resident at 
Bushire, the Persian war bioke out This he had foreseen and 
provided for by furnishmg to the Government of India an elaborate 
plan foi mvasion, containing itineraiies through Persia, and guides 
foi the Commissariat Departments of the Army and Navy This 
paper obtained for him great commendation under Earl Canning’s 
own hand ^ Assisted by Captain Malcolm Green, he made a survey 
of the Shattu ’1 ’Arab, mclnding the Karfm, which enabled Sii 
James Outram to attack Muh&mmerah 

Captain Selby took charge of the Survey of Mesopotamia in 
1866 He had previously done very important service m the 
spring of 1842, by ascending the Persian Rivers Karhn and Dizful 
m the B I C steamer “ Assyria,” thus demonstrating their naviga- 
bility^ He had with him in the Mesopotamian Survey Lieuts 
Collmgwood and Bewsher as assistants These officers made a 
trigonometrical survey of the region west of the Euphrates, 
mclnding the sea of Nejf, which is fed by that river, and em- 
bracing the classic sites of Meshed ’Ali, Birs NimrM, Kerbela, 
Kufa, and Babylon, and the portion of Mesopotamia from Sa- 
marrah on the Euphrates to a point about 10 miles above Baghdad 
on the Tigris The former portion was completed and sent home 
m 1861, -with an elaborate memoir by Captam Selby But both 
maps and memoirwere lost, through some unaccountable carelessness 
The origmal maps and field books have, however, been procured 
from Baghdad, and the maps have been redrawn by Lieutenant 
Collmgwood, and engraved Lieutenant Collmgwood also sur- 


1 ‘‘ Indian Records, Political and Secret ’’ 

2 R G- S Journal,” vol xiv p 219 
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voycd and drew maps of the Shattn-’l-’Axab from ol Basrah to 
Makil, and of the course of the old Hindiyeh Canal, noai Meshod 
Husain This valuable •work has recently boon rescued from dos- 
ti action at Bombay, by Captain A D Taylor Captain Selby and 
Lieutenant Collmg-wood, while traemg the old bod ol thc' Euiihiates 
with groat care, and surveying the Bahr ol Nejf, were exposed to 
much harassing work among the marshes They also sent in 
accurate plans of the irruptions from the Tigris, and showed that, 
beioio long, if no efficient steps woie taken to chock the evil, that 
iivoi would bo as unnavigablo as the Euphrates now is 

The lattoi poition ol the suivcy liom above Baghdad to Tel 
Ibrahim, and fiom Tel Ibiahim to Simaiiah on the Euphrates, was 
comnicnood in Octoboi 1862 In the end ol lhat yeai Capt.im S('Iby 
lotirod, and Lieutenant Bewshoi, who then took chaige ol tlu woik 
that had thus boon begun, oomph ted it in ] 806 The maps (seven in 
numhoi) have been engiavod in two shoots, and Bowslioi’s momoii '■ 
contiins an intciosting account of the ancient canals which can 
still be traced, and some details lespectmg the humbler modem 
system ol iiiigation The ability and learning shown in this 
memoir aio proofs that Lieutenant Bewsher would have boin a 
woithy sucecssoi of the earlioi survoyois , but ho died of diseases 
contracted during the service, and tho G-overnmont abiuptly put a 
stop to tho survey, leaving it incomplete, and with much work still 
to be done 

The survey of the west coast ol India, south ol Bombay, with the 
ext option ol some roadsteads and detached hits of t oast laid down by 
Montriou, and tho portion fiom Boypur to Capo Comoiin by 8t'lby, 
had not boon loviscd since the old chaits weio diawn by McCluoi 
in the last coiituiy This most impoitaut woik was entmstid to 
Lieutenant A Dundas Tayloi, who lot eivod the command oi an old 
paihmar, tho “ Bownah,” aCtoi wards cxclianged for tho “ Bhooma ” 
Ho was assisted by Lieutenant Swtny, and Matos May, Bowshoi, 
Wilhamb, and Lewis, and tommtuud work in 1853 Tlu whole 
oi Taylor’s woik is admuably exetuted on a tiigononuiiical basis, 
with bases measured on shore, and is includtd in six sheets of the 


1 “On tlio pait (if MtHopotamn (ontiuuod lictwoen Slionat «l Boytln, on 
Tigiis iind 1(1 Ibiiilum” By Licnt Bowslut, IN — H O aS' Journal, xxxmi 

p 160 
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coasts of South Koukan, Canara, aud Malabar^ It occupied 
SIX yeais, from 1853 to 1859 He also surveyed the harbour at 
Karwai, the auchorages at Beypur and Cochin, and the Bay ot 
Korangi^ on the east coast in 1857 There is no man living who 
IS so intimately acquainted with the anohoiages on the Indian coast 
from the mouths of the Indus to those of the Godavari, oi who so 
completely understands then capabilities for improvement Attu 
his return to England he diew up a volume of sailing diioc- 
tions for the west coast of India ® Lieutenant Williams aftci wauls 
completed the coast from Bona to Bombay These coast surveys 
were ably supplemented with deep sea soundings by Lieutonanl 

Eostei in the cutter “ Nerbudda ” 

In 1859 Lieutenant Whish examined and icpoitod upon the 
harbour in Bahrem Island and on a channel called the Khaui-el-Bab, 
a.nfl in the following year ho made a complete suivoy of Bombay 
haiboui on seveial sheets on a laige scale, which Ins since been 
reduced and published by the Adnmalty 

In 1860-61, under instiuctions from the Government of India, 
Mr Wilham Marshall, senior midshipman oi HM gunboat 
“ Clyde ** of the Indian Navy, then stationed at the Andaman 
Islands, made a trigonometrical survey of Port Blau, which has 
since been published by the Admiialtv He also made rough 
surveys of Port Meadow, Middle Straits, and pait of Gicat Coco 
Island, all of which were lithographed in India The nitivcs of 
these islands bemg very savage, the surveys wore cvecuted nr boats 
fully manned and armed, and before taking obseivations on 
shore it was generally necessary to station outposts nr the 3 ungle 
to prevent surprises Mr Marshall also discovoicd, by sivcial 
clnonomotric measurements taken between Bombay, Madias, and 
Calcutta, that the Andaman Islands were placed eleven miles too 


1 Jolm Edye, Esq, who was m-ister slniwright at rnneomaUo m 1812-38, wiot( 
a valuable paper on the sea ports of the Malabar coast, with remarks on the poou spars, 
coil fibre, and a list of timber m the forests, and another describing the natnc cralt 
in use on that coast See ** Jonrnal of the Royal Asiatic Society, i , p 1, tnd ii , p 124 

2 Korangi (Coringa Bay), it will be remembered, was smveyed by Michael lopping 
in 1790, and Lieut Wairen in 1805 See p 7 Ihere is also a chart by Lieut toll, 
1846 and Dahymple engraved a plan of Coringa roads by Win Stevens, dated 1773 

3 “ West coast of Ilindostan Pilot, including the Gulf of Man ir, the Maldivh and 
the Lakadivh Islands, ’compiled by Com A D Taylor, IIMIN (Published by the 
Admiralty in 1866 ) 

^ “ Memoii on Bahrein,’ by Lieut Whiah, T N — Bombay G A Tourtial^ xvi 
p 40 



REYISION or PERSIAN GULP SURVEY 


35 


far to tlie westward on the charts, and that the Great Coco Island 
was placed six miles too fai to the westward ol Port Blair 

One of the last and not iho least unportant w^ork of the officeis 
of the Indian Navy has been a careful revision of the old smvoy oi 
the Persian Gulf in 1857-60, by Captain Constable, assisted by 
Lieutenant Stiffe 

Captain Constable had for many years taken a deep intorost in the 
maritime geography of the Peisian Gulf, and had gradually collected 
a largo mass of matoiial with a view to preparing a sailing diioctory, 
with a description of the shores and islands A vast nunibi i of 
omissions and inaccuracies had boon discoveiod in the old snivey 
from time to time, and there was a weight ol evidence to show that 
the knowledge of the gulf was veiy imperfect Ono icmaikablo 
instance of the unreliable chaiaetei of the old charts was fuinishcd 
by Commodore Carlcss in 1848, when cntciing the gulf onboard the 
” Elphinstono ” Ho found that a shoal marked on the chart as tlueo 
miles from the Persian coast, really extended seven oi eight miles to 
seaward Numerous other diseoveiies oi the same character had 
been reported Lhcrc is no published chart ol the Shattu 1 Ai ib 
fiom ol-Bdsrah to the sea,’ and no marine survey of the island ol 
Karak' In 1846 Captain Cailess" wont to the gull with eight 
chionomoteis and proved that the longitude of Bassadoio was nearly 
correct with reference to Bombay but that Bushiio was eight miles 
too far west ‘ 

It was abundantly clear that thcnc existed a pressing necessity 
lor a revision of the Persian Gulf Suivcy, and Lieutenants Constable 
and Stitie wore commissioned to execute it in 1857 Tlioy had the 
brig "Euphiatos” from 1857 to 1858, and the schooner “Mane” 
fioml858 to 1800 Lheii revision of the old survey consisti d in 
carefully determrmng certam positrons round tho gull by obscrvc'd 
latitudes (the altitudes all being taken with artificial horizons) and 
longitudes by chronometer, with as much triangulation in tlio 
vicimty of the fixed positions as time would admit of They com 


1 Lxeut Collingwood made one, and ho, 1 Ixluve, did ('apt Pclix Tones, but belli 


AlliVU UOUJir avow 1 1 

Dalrymplo publislicd a plan of tins island fioui a Inciitli Mb in 1787 , and iJnsigu 
Anderson (afteiwaids murdeied at Multan) made a tiigonomctiiud survey on a 
scale of 6| inches to a milo m 1839, on wlncli <vciy rimno and Imsuio is accuiatcly 
laid down , but tbero is no mauno biuvoy of its shores 


8 Ihis officer died in 1848 r , 

4 “ Meinoii relative to the hydtogiapliy of llio Peisian Gull, by Eieut 
l-^ -.Bombay G S Touinal,xn p 98 
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piled a general cliart of tke Persian G-iilf in two sheets in 1860, 
which IS thus a correct skeleton of the islands and principal points 
round the gulf, with some detail of the coast hne round the fixed 
positions triangulated, and the remainder adopted from the old 
charts ’• 

Lieutenant Stiffe now holds the post of engineer and electiician 
of the Persian Gulf Cable He is one of the most able, scientific, 
and aceomphshed of those surveyois who made the Indian 
famous, and though his immediate duties are now unconnected with 
surveying, he has never missed an opportunity of improving, cor- 
recting, or adding to the charts 

The subject of winds and currents in the Indian seas, to which 
Major Hennell devoted so much attention, has been carefully studied 
smce his time Lieutenant A D Taylor compiled a chart of the 
Arabian Sea with gieat care, showing the winds and cuironts during 
the S W monsoon, hy a compaiison of upwards of a hundred logs 
of vessels of the Indian ISTavy ^ and Lieutenant Heathcote made 
a similai wmd and current chart of the Bay of Bengal Lieutenant 
Pergusson, the draughtsman of the Indian Mavy, also prepared three 
sets of charts, each set containing a chart for every month in the 
yeai, showmg the winds and currents of the Bed Sea, Peisian Gull, 
and Indian and China seas ® 

Henry Piddington, of Calcutta,^ was, however, the great contributor 
to the study of the law of storms His attention was first turned 
to the subject by the reviews of Colonel Reid’s work, and ho tells 
us that it was, to hun, a subject connected with many associations 
of his early Me, and more especially with one instance in which to 


^ Pei Sian Giilf Pilot, including tlie Gulf of ^Oni5;n, compiled b 7 Capt C G 
Consiablo and Lieut A W Stiffe, I N Published by the Admaralty (London 
1864 ) CaptTin Constable’s chart of the Persian Gulf was published by the A.diniialiy, 
and the liydiograpbei, the late Admiial Washington, sent it to the Gieat Inieui itional 
Exhibition of 1862 as a good specimen of English chart drawing 

Dr Carter repotted on the geological specimens brought from the Persian Gnlf by 
Constable and Stiffe, in the Jdurnal of the Asiatic Society of Bengal, ’ No N b , 
p 41 

2 Sent home with a letter dated January 16, 1852, in which Captain Lushiiigton 
called attention to Lieut Taylor’s zeal, assiduity, and ability The chaitwas published 
in 1853, mth a memoii 

3 Published ig1B56 

^ Captain Piddington was Toieign Secretaiy to the Agiicnltural Society of India, 
Sah Secretary to the Asiatic Society of Bengal, Curator of the Museum of Economic 
Geology, and President of the Marine Couit of Enquiry at Calcutta 
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the veering of a liumcanc alone lie owed his safety from shipwieck, 
after cutting away the mainmast of the vessel ho then commanded 
His first memoirs on cyclones or cuculai storms wore published in 
1839 In the following yoai ho locoivod extracts fiom numerous 
logs prosoived at the India House, furnishing records of hurricanes 
from 1780 to 1841,’- and ho thus accumulated proofs that theso 
great storms arc ciiculai, that they turn from light to left, north 
of the equator, and that they are progiossivo Ho also made out 
the tracks on wluch they move, and their rates Mr Piddmgton 
continued to publish accounts ol all important cyclone s that 
occurred in the eastern seas liom 1839 to 18D1 Tins involved 
immense labour and lesoaich, the untiring and persevering collec 
tion of materials, and no small ability and judgment in their 
arrangement Each memoir was accompanied by a chart showing 
the course of the storm Mr Piddmgton was zealously assisted in 
Ins labours by Captain Ohiistophoi Bidon, the Master Attendant at 
Madras ^ 

The impetus thus given by the zeal oi Captain Piddington to the 
study of the law of storms was communuated to the \v( stem side of 
India The great hurricane of April 1847, m which the' “ Cleopatra ” 
was lost, was carefully observed, and remarks upon it wore pulilishod 
by Captain Oarless, of the Indian Navy,-* and by Hr Thom, ol the 
83rd foot Dr Buist afterwards collected accounts of humcanos on 
the west coast from 1647 to 1847, and wrote a caiclul memoir on tho 
subject of cyclones,® to which he added another levu wmg the < ouise 
of storms from 1864 to 1869, " and Lieut P'orgusson published an 
account of tho cyclone of November 1802 ^ 

At Madras, Mr Eranklm, tho Master Attendant, published an 
account of the storms of October 20th and November 26th, IBtO, 


1 Tournal of tho Asiatic Society of vol 11, pi o p 605 

2 Cipi mi Piddmgton publisliod 2 5 memouH on cyclonoM, m volnnuH 8, % 10^ 1 4 li, 

13, 14, 15, 16, 17, 18, 19, 20, 21, and 2 5 ol iho Tournal of ilm Anuiu Society ol 
Bengal” Ho ilso piiblislitd ‘^‘'A Horn Book of tho hiw ol StoiniB” Cfiknita 
(Second edition ) 1845 1 he sixth edition of Piddmgton’s hailoiV Horn Book of tho 

Law of Storms,” was published in London, by Willnms and Noigato, in 1876 

^ “Journal of the Bombay Googiaphical Society/ vm p 1 
^ “Jouirwl of the Bombay Geographical Society,” Till p 93 
® “ Tournnl of tho Bombay G S vol xii p xxv 
® “ Jouinal of the Bombay G S vol xv p 19 
^ “ Journal of tho Bombay G S /’ vol xvi p 127 
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■witL. diagrams,’^ and Lieutenants MuUms and Hemery of the 
Engineers described the cyclone at Nellor and Ouddapah on 
NoTembei 2nd, 1857 ^ The full lepoit on the Calcutta cj clone of 
Octohci 6th, 1864, was drawn up bv Colonel Gasti ell and Mr If 
E Blanford, with maps and diagrams At the end thcie is a list 
of lecoided storms in the Bay of Bengal fiom 1737 to 1866, chiefly 
fiom Piddington’s Memoiis 

In 1864 Colonel Eraser, who elected the lighthouses on the coast 
of British Burmah, made a proposition that monthly leturns of 
wrecks should be furnished, with a view, first, to show the positions 
of wrecks on a chait, second, to show the general causes of losses at 
sea, and, thud, to give a table of loss of life, cargo, and ships, with 
the value In accordance witn this idea, the first wiock chart of 
India for 1864-65 w^as produced in 1866 ^ Anothei was published 
at the Surveyor G-enerars office for 1866, and a ureck chart of tiro 
approaches to Bombay liaiboui has been prepared with refer ence to 
the urgency of its being adeguatelv lighted It shows the wrecks 
fiom 1826 to 1866, and was compiled by the Master Attendant 
Nor must the chart by Colonel Eraser, showing the lighthouses on 
the Burmese coast, with printed directions, be omitted in an 
enumeration of valuable publications for the use and guidance of 
navigators 

In 1862 the Indian Navy ceased to ovist, and all the surveys wore 
abruptly stopped and left incomplete In his anniveisaiy address 
to the Geographical Society for that yeai Sir Bodciick Murchison 
said,* “The war services of the Indian Navy, as well as the 
" beneficial and enduring results of its repression of piracy and the 
“ slave tiade, aie well known These services have been -varied, 
“ honourable, and useful, but in the eyes of geographers the wide 
“ spread and lasting utility of the excellent surveys made by officers 
“ of the Indian Navy hold an equally prominent place ” 

Before the Indian Navy had become a thing of the past, there 
was a destruction of the materials foi its history Previous to 1860 
there weie many and most valuable records of that service in the 
India Office , but in that year nearly all were reduced to pulp The 


1 “ Madras Journal of Literature and Science, ’ xii p 146 
Ibid, 111 , N S , pp 65 and iTO 
^ See page 47 

^ ‘ E G S Journal,” 70 I sxxm p elm 
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charts, with the copper plates, original diawmgs, and sailing 
directions, were transfeii ed to the Admiralty in 1861 
The of&cial records of the Bombay Maimc and Indian IsTavy have 
been almost entiiely destroyed Its histoiy can now only he traced 
in the fragmentaiy memoirs, papers, and reports which have already 
been quoted ,and indicated by refeienccs Some statistical details 
wiU he found in a Parliamentary Papei called for by Mr Joseph 
Hume, and printed in August 1861 It is much to he desired that 
hefoie the geneiation of Indian marine surveyors passes away, one 
of their number would gather together the recollections ol his 
colleagues, and with the aid of such fiagmonts as have survived the 
geneial destruction, give to the woild a histoiy of the work d,one 
by the Indian Navy in war and duiing peace The history of its 
wai services, containing such episodes as the gallant captuio of the 
“ M6dde ” by Henry Menton,^ Commodore Dance’s action with 
Linois, and many deeds of daiing in Persia, Buima, and China, 
combined with the splendid sci vices of its surveyois, would form a 
very noble record ’ 


1 “ Statement of the nature ami locilitj of the mautimo suivcy^ undei talon hy 
the East India Company since 1820, and othoi papers connected with tho subjoct ’ 

2 Soe Brenton, iii p 341, and James, in , p 65 Captam Menton was Mastei 
Attendant at Bombay m 1820 

J In the “Foieign Quarterly Ecview ’ foi July, 1846, (Ixx p 464), theiois an ai tide 
on the suivoys of tho Indian Navy A work entitled “ 1 ho laud ol tho Sun ” (1870) 
has been published by I leut C R Low, late of the Indian Navy, giving an account ol 
his services in the Red feoa and Pcisian Gulf, with notices of Aden, Penm, tho Soiiiiili 
coast, the Andamans, and tho ports in tho Persian Gulf, &c Lieut Tw has also 
wiitten a histoi y of tho Indian Navy, which came out m numbot s in “ Colbui ii s United 
Service Magazine,” fiom Octohci 1876 to Dcccmhor 1877, and is about to bo puhliHliod 
sepal atcly 
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THE MARINE SUEYEY EEPAETMENT 
(1873—77 ) 


In Maxell 1861 the marine surveys on the coast of India woie 
practically abandoned The Secietary of State proposed to the 
Admiralty that in future the surveys should he conducted in vessels 
selected hy the Bombay Government and paid by the Govoinmont 
of India, but that the hydrogiaphei of the Admiralty should suggest 
what surveys ought to be taken up, and that the resulting chaits and 
memous should be published under the authority and at the expense 
of the Admir alty all correspondence between the hydiographer and 
the surveyors passmg through the India Office Admiral Waslungton, 
who was then hydiographer, pointed out the great piaetical ineonvo 
niences of such mixed responsibihty, and expressed his inability to 
foresee how such an arrangement could work The India Office, 
however, msistcdupon the arrangement that was origmally proposed, 
and the discussion dropped But m August 1861 the Government of 
India was informed that the surveys then incomplete wcio to bo 
finished by the Indian Navy, and that all futuio surveys and chaits 
would proceed from the Eoyal Navy at Imperial expense It 
does not appear that the lattei part of this alleged arrangement had 
ever been proposed to the Admiralty Admiral Washington sub- 
mitted a hst of the surveys that should bo completed by the Indian 
Navy, and some of them have smee been pubhshod by the 
Admiralty 

Erom the date of the alleged arrangement in 1861, until the 
estabhshment of the Marine Smvoy Department in 1873, Indian 
marme surveys have been httle attended to 

The stock of charts and copper plates was handed over to the 
Admiralty,’- but many original drawings and memoirs were lost, 
both at Bombay and m England They -were the results of ex- 
pensive surveys, and their loss is synonymous with the waste of 
many thousands of pounds It represents the cost of the surveys 
of which they were the lesults, as well as that of the future surveys 
which their loss has made necessary 


1 llie numbei of manuscript charts and plans -was 264, of "which 210 -were obsolete 
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It IS not clear what the arrangement with the Admiralty for 
securing the execution of necessary marine surveys really was, as 
there IS nothing to show that the Admiralty ever heard of or 
agreed to the airangement of which the Government of India were 
informed, in the Despatch, No 56 (Marino), 28th Novemher 1862, 
para 14, namely, that in future “ the surveys of the Indian Seas 
“ would ho conducted by the Eoyal Navy, at the expense of the 
“ Imperial Government ” But as the airangement, whatever its 
exact nature may have been, entirely failed to secure the objects 
Coi which it was made, and as no survey of any part of the Indian 
coasts was undei taken bj the Loids of the Admiralty aftei the 
abolition of the late Indian Navy it was represented by the Geo 
graphical Department of the India Ofidee, in 1871, that some steps 
had become absolutely necessary The execution of marine surveys 
m the T Ti6in,Ti seas, the periodical revision of old work, and the 
production of correct charts, are essential foi the safety of the 
rapidly increasing ocean and coasting trade of India 

Thoie me sufficient reasons lor the arrangement that was intended 
to have been made in 1862 having proved abortive The duties 
of the hydrographoi of the Admiralty extend over the whole woild, 
and the exigencies of the somoe seldom enable the Board to furmsh 
him with the vessels and officers which he would consider necessary 
to execute needful surveys m the various seas and haibours The 
Indian seas would, at the best, only receive a proportional share of 
his attention, and it might be many yeais before he would consider 
that their roq^uircmonts were moie urgent than those of other parts 
of the world, with reference to the very hmited means at his 
disposal It must also bo remembered that the hydrogiapher has 
no special or local souicos of information, through which he can 
Icam the roq^uixements of the Indian seas, as regards the revision 
and completion of surveys Vessels of the Eoyal Navy merely 
make ports, and probably never visit more than half a dozen out 
of the 300 poits which are frequented by the coastmg vessels 

But, from the point of view of the Government of India, the safe 
navigation of thou coasts and of the surrounding seas is a question 
of the greatest importance , and the necessary surveys cannot be 
loft unprovided for without the certainty of a vast amount of loss 
and misery, and without meurrmg a responsibihty of the gravest 
kind Great dependencies are necessarily responsible for the due 
provision of means for approachmg their coasts, in which respect 
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accurate oharts are eyen. more essential tkan lighthouses Local 
Governments cannot afford to depend upon the shaie of attention 
that the Admiralty can enable the hydrogiaphor to give to then 
coasts, m common with those of othei seas and oceans throughout 
the world The Austrahan Colonies have found it necessary to 
employ suiveymg services of then own, and the fact that all 
surveys of Indian seas ceased foi twelve years points to a similai 
necessity in India 

The great ocean and coastmg trade of India renders the provision 
of accurate charts on adequate scales a very important part of the 
duty of the Government, and although the present charts may bo 
considered fairly to meet the requirements of general navigation, 
there was a good deal of work left incomplete in 1862, while 
several surveys will always require periodical revision 

These considerations were sufidcient to show the uigcnt need ot 
some effective measure foi securing the due execution and revision 
of marine surveys, and tor the publication of aecuiate charts on 
adequate scales Only two courses were possible One had been 
tried, and had failed absolutely The whole responsibility was 
handed over to the Admiralty, and during the interval of twelve yoais 
that had since elapsed not a smgle survey had been undertaken in 
the Indian seas The other course was for the Government of 
India to organize a system foi the survey of its own coasts, and to 
resume a lesponsibility which should never have been abandoned, 
and it was this course that the Googiaphical Depaitmont of the 
India Otiice earnestly advocated On March 30th, 1871, the question 
thus raised was referred to the Government of India 

But it was three years before the matter was taken up in 
earnest , and it was then found that the need foi some measure being 
adopted was most urgent Not a year passed wnthout adding fearful 
proofs of the defective state of the charts Many charts, once 
accurate, had become obsolete, simply because no authority existed 
to record the changes effected by nature and by man fiom tune to 
tune It was impossible to exaggerate the hopeless state of con- 
fusion mto which everythmg connected with marme smveys had 
drifted All traces of elaborate and expensive surveys had dis- 
appeared , important islands were still shown many miles out in 
longitude In Calcutta no correct hst of the hghts of the Bay of 
Bengal existed, and the wreck chart, the one document that pro- 
fessed to show all the hghts, omitted four of them The Govern- 
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ment of Indiacotadnot fail to bo impressed -with the case asbrougM 
before them m the reports prepared in the Geographical Depart- 
ment of the India Office^ , and m a dispatch dated J une 30th, 1873, 
it "was ie(][uested that Captain A D Taylor of the Indian Navy 
might bo deputed to Calcutta to assist in devising suitable means 
for restoring to efficiency the Indian Marine Survey Department, 
vhich had ceased to exist since 1861 

Captain Tayloi arrived at Calcutta on the 22nd of December 
1873, but before referring to the results of his investigations there, 
it -wdl be well to enumerate the few pieces of marine surveying 
woik that had been done between the date of the oiganization of 
the Geogiaphical Department of the India OflB.ee in 1867 and the 
end of 1873 

In I?6bru£iry 1871 Captain Hobinson^ tbo supoimtondoiit oi Mariuo 
at Bombay, represented that a port on the Mekidn coast called 
Khoi Bapsh should be surveyed, and that afterwards the Bahiein 
reef channels in the Persian Gulf should be taken up, includmg the 
approaches to el Katif and Deman, the noith-east approach to 
Bahrein, and the unsuivcyed bay south of Bahrein Mi Giidlcstone, 
of the Topographical Survey, but formerly in the Indian Navy, was 
lent to perform this work in an old saihng schooner of 180 tons 
called the “ Constance,” with no good boats, no steam launch, and 
an msuflBcient staff of officers She vas away from March 8th to 
June 20th, 1871, yet the actual work only occupied four weeks In 
a steamer , a surveyor could have done it all and returned to Bombay 
in five weeks, being a saving to Govcinmcnt of 650Z in pay and 
provisions The inefficient eqmpment of a surveying vessel is, 
thorcfoic, as wasteful as it is deplorable in other respects 
Mr Giidlestone completed a chart of the large inlet of Nhoi 
Eapsli, on the Makrdn coast between Jashak and ChahbAr , and 
ascertained differences of longitude by telegraph, between the 
Bombay Observatory and pillais which were erected at Gwadar, 
Chahbai, and J ishak 

In the autumn of 1871 the “ Constance,” under Mi M Chapman, 
took a senes of soundings in the Gulf of ’Omln from Das Jdshak to 
Das as Shajar Mr Chapman, assisted by Mr Thompson, thenpro- 


1 Albo preseated to Parliament “Copy of Dispatch fiom the Secretary of State 
for India to the Governor General, of the 30th day of March 1871 (No 7 
Geooraphical) and its enclosures, on the subject of Marino Surveys in India” 
(ludm ofidee, 22nd May 1871) Asked foi by Mr Frederick Walpole Ordered to be 
printed 7th July 1871 
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ceeded to Bahxein and commenced the survey of the reefs , but in 
May 1872 nearly all the crew of the “Constance” were attacked 
with fever, and she returned to Bombay Mr Chapman had, how 
ever, completed a fair chart of Bahrein harbour and a portion of its 
adjacent reefs Being beyond the limits of British India this work 
wiU, for the future, fall to the province of the Admiralty In 1873 
Lieutenant Stiff e of the Indian Navy compiled a new chart of the 
Makran coast, which has acquired some importance owing to the 
establishment of telegiaphs along it since 1862 It is a revision 
of the old chart of Bracks and Haines in 1829, the longitudes being 
roferiod to that of the Madias Observatory, and the scale being 
the same as that of the Peisian Gulf chart This chait has been 
engraved, and Lieutenant Stiffe has also drawn up detailed sailing 
directions for the Makidn coast 

Luring the Orissa famine, the want of charts of that pait of the 
coast was veiy seriously felt, and m 1869-70 the schoonoi “Genuni” 
was employed m surveying some of the cieeks and harbours of 
Orissa, under command of Mi HA Harris, who had had 15 years 
experience in nver surveying, having been assistant surveyor on 
the Hugh Nine charts were the results of this suivcy In 1869 
a new survey of the Chittagong coast was completed, being a 
revision of that executed by Captain Lloyd 

Befoio he leCt England foi Calcutta, in the autumn of 1873, 
Captain Tayloi completed the new edition of the first part of 
“ Horsburghs East India Lireetory This well-known woik bad 
already gone through eight editions since its oiiginal pubhcation m 
1809, under different editors, who added considerably to its bulk, 
without curtailing the original mattei Captain Tayloi ’s edition 
IS, m reality, almost a new work Ho has adopted the system of 
brief paragraphs, dropped the marginal refeiences, given abbievia 
tions well understood by seamen, and mtioducod block printing 
of important names and words to catch the eye The opening of 
the Suez Canal necessitated a notice lespeoting the navigation of 
the Mediterranean, and Captain Taylor of course gives teiso and 
sucemot, but sufficiently complete directions for the Bod Sea His 
inti eduction treats of the trade winds, monsoons, currents, land 
and sea breezes, storms, and cyclones, variation and deviation of 
the compass, and tides 

During the winter of 1873-74 Captain Taylor prepared an ox 
haustive report at Calcutta, m which he reviews each chart and 


1 See page 10 {ami note) 
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plan, pouxts out their deficieuciesj and estimates their intrinsic and 
iclatiTO value , so that a most complete knowledge was thus 
acquired of the then existing requirements His proposal was 
that there should he a Superintendent of Marine Surveys with an 
office staff and a cortam numhci of qualified surveyois , and he 
enters fully into all the details of present and prospective require 
ments After carefully considermg this Heport, the Grovernment 
of Tnrhn, accepted the responsibility of completmg and maintammg 
the surveys of the Indian coast hne from the Pakchan estuaiy at 
tlic southern extremity of Tenasserim, to Sunmiydni Bay on the 
western hmit of Sind Beyond those limits all surveys must he 
undertaken hy vessels and surveyors of Her Ma]esty’s Navy, at 
the expense of the Imperial Government They also resolved to 
organise a small surveymg fiotilla 

The whole annual cost of the Department was not to exceed 
20,000Z , and Oommandei A Dundas Taylor, than whom no man 
living has a more thoiough knowledge of the subject, both from 
long expoiionco and natural aptitude for the work, was appointed 
to bo the first Superintendent of Marino Surveys 

Thus, after a dieary period of 12 years, durmg which the surveys 
of the Indian coasts and the safety of the great mercantile fleet 
which frequents them, were entirely neglected, the Marme Survey 
Department was restored to efficiency The office of Marme Surveyor 
General was abolished on Captain Lloyd’s retirement in 1840, after 
which time the work was carried on at hap hazard, with no efficient 
superintendence, and m 1862 it ceased altogether Its restoration 
to offioionoy is an important measure which wfll bo the moans of 
preventing much loss, and of securing the safety of one of the 
largest meicantilo fleets in the world, so far as accurate charts and 
loliablo saihng directions can effect that object 

Previous to the commencement of operations m India, Com- 
mander Tayloi visited England in 1874, for the purpose of 
confining with the Hydrographci at the Admiralty, more par 
ticularly rospootmg tho selection of suitable officeis of the Eoyal 
Navy as surveyors The Lords Commissioners of tho Admiralty 
nominated six surveyors from tho Boyal Navy for service on the 
Indian coasts Thoio wore, however, still important duties con- 
nected with tho preparation of charts and the projection thereon of 
the land surveys unprovided for, and these required qualifications 
and training of a special order To discharge these duties Mr E 
C Carimgton of tho Hydrographic Office, who had been highly 
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recommended by Admiral Eichards, was appomted, his post being 
that of Chief Oml Assistant to the Superintendent of Maiino 
Suivcys at Calcutta, with the title of Supeimtendont of the 
drav\iug bianch The Admualty placed at the disposal of Captain 
Tavloi all those oiiginal chaits and lecoids m their custody which 
were the property of the Indian Government, and that oflQ.coi 
selected those which he consideied lequisite to take back to India 
These originals, together with a goodly numbei of others that wcie 
found at Bombay doomed to dcstiuction because fiaycd, insect- 
oaten, and dust stamed, hut foitunately lescued just in time, are 
now safely deposited in piesses at Calcutta, and a catalogue of them 
has been punted 

The catalogue of all the oiiginal and othei documents deposited 
in the Marine Survey Office, Calcutta, has been compiled by 
Mr Carrington It comprises lists of the goneial and physical 
chaits of India, and the coasts to the west, as well as of each section 
of the coasts of India from Kaifichi to Tenasserim, and of the Anda- 
man Islands, Ceylon, the Eastern Archipelago, and China Captain 
Tayloi also prepared a useful review of all the Admiralty charts 
of British Indian coasts, showing in what respects they arc incom- 
plete and iintiustvorthy, and what surveys arc required to londci 
them adequate guides for navigation lie cheerfully admitted, 
however, that the Admiralty charts are the best obtainable, and 
suggested that some of the wrecks and accidents were duo to the 
fact that most merchant ships obtained for their use inferior copies 
of the Admualty chaits not corrected up to date Captain Tayloi 
also made notes of the suivey operations necessary between the 
Pakchan iiver and Karachi Pending the extension of the Great 
Tiigonomotrical Survey throughout the length of the teiiitory of 
British Burma, Captain Tayloi did not recommend any minute 
maritime suivey of the coasts, but supplementaiy soundings chiefly 
at the entrances of ports, where steamers now call or wish to call 
for commercial objects 

The requisite surveys in the order of then importance were those 
of the Cattack coast from Point Palmyras to the south west for a 
distance of 270 miles, the Great Megna Plats oi shoal water off 
the mouths of the Brahmaputra and Ganges (the latter river being 
one of those which bung down alluvial deposits that render 
periodical examination an absolute necessity), the Cocos, Anda marnSj 
and Nicobar Islands, the entrance of the Sittang Bivor, the Gulf 
of Cambay, the Chittagong Coast from Penny River to the Nauf 
River, the coast of Burma from Nauf River to the Pakchan, 
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with, furthei examination of the Mergui Aichipelago as fai south- 
ward as the Seyei Islands, or perhaps to Janh Salanga Korangi or 
Coconada Bay required le-examination, owing to the silt brought 
down by the Godayari, which had had the effect of throwing the 
anchoiage some two miles furthei northward Butuic httoral 
changes were to be expected at the mouths of aU laigo Indian rivers, 
the Indus, Narbada, Tapti, Kistna, Godavari, Mahanadi, Ganges, 
Brahmaputra, Arakan, Irawadi, and the Salwin, and also at the 
bars of minor rivers, notably Mangalur, Cochin, Negapatam, Nai- 
sapui, Chittagong, Rangoon, and Tavoy 

The first chait compiled undei the orders of the new Maiino 
Survey Department was received in England, and put into the 
ongiaver’s hands in 1874 It is a chart of the West Coast of 
India from Sunmiy^ini Bay, noith of Elarachi, to Pigeon Island, in 
latitude 14° south It was compiled by Mr Carrington fiom the 
surveys of Bthersey, Giieve, Selby, Constable, Taylor, Waid, Whish, 
Stiffc, and Wilhams, 1836 to 1862, on the scale of three inches to 
a degree of longitude Captain Tayloi has issued three moie cliaits 
unifoim with the above, embracing the whole of British India 
By a resolution of the Government of India, dated Octobei 25th, 
1876, the duties of the Marine Survey Department were defined 
Systematic surveys of the coasts of India are to be cairied on 
with suitable vessels efficiently equipped and manned Those sui 
vcys aio to be connected with the shore surveys, and closed in on 
points already fixed by the Groat Tiigonomctiical Suivcy The 
oiigmal surveys of ports, harbours, and iivci ontianccs will bo 
photozincographed, and issued foi local navigation and onginociing 
puiposes, and fiom them chaits of the coast will bo compiled on a 
medium scale for the purposes of general navigation Copies of 
all original surveys will bo forwarded to the Admiralty Hydro 
graphei for publication , and all coriections of surveys and othu 
information, such as notices of changes in the places of buoys, 
lights, &o , will also bo transmitted at onco to the same office 
A catalogue of all the chaits of the Depaitment will bo kept, 
besides a sufficient stock of Admualty charts, and copies of these 
will be furnished to the Local Governments and public officers on 
demand The Superintendent of Marine Surveys is also charged 
with the duty of compihng an annual ehait of wrecks,^ an annual 


1 Seep 37 Ilio annual Indun Wreck and Casualty Statement and Chait will bo 
drawn up by Mai mo buivey Department, from 1876 
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list of lights/ with descriptioES of them their positions, and 
saihng directions for the Indian coasts ® He will report on the 
lighting and marking of the sea approaches to all groat Indian 
norts and rivers , suggest improvements in liarhoui c onsci vancy 
by means of buoys, heLns, and lights, and in the navigation of 
riveis throughout India Any extracts fiom log hooks ol vessels 
belonging to the Bengal and Bombay Maimo, or to H Ms Sq^uadron, 
which bear upon any discoveries, dangeis, oi eiiois in the charts of 
the Indian Seas will be communicated to the Department of Maiino 
Surveys, which, like all the other branches of the Suivcy, is affduted 
to the Department of Eevenue, Agiiculturc, and Oommeico 
The agency by which these duties are to bo dischaigt d consists of 
a Superintendent (Commander A D I'aylor, late I N ),t\vo Deputy 
Superintendents, and nine Assistant Supermtondents, tlueo oxc'cutivo 
officers, one Idedioal Officer and Naturalist, and a bupciintondent 
of the Diawing Branch Six of the suiveying officers belong to 
the Eoyal Navy, their seivioos having been lent to the Indian 
Govoinmont by the Admiralty The whole cost of the' Di'jiaitmont 
does not exceed two lakhs of rupees oi 20,000^ pei annum * 

The first general report on the operations of the Maiine Survey 
of India was issued by the Supoiintondent, Commandei Tayloi, m 
the latter part of Decembci 1876 It commenees with aietiospeet 
of the preliminary steps fiom 1871 to 1873, which led to the 
deputation of Commander Taylor to India in the lattei year It 


1 T1x 6 atiiixial list of liglithoiises o<iid light vcbsols in Ihitisli Indui, including the Rt cl 
he a ^nd Coast of Ai abia, with a map, is propaicd by Mi E C Oaumgtou, hupc uu 
tondent of the Di iwiiig Branch 

^ The Ilydiographic Nolias nio published fioiii time to tunc , with awumng 
that the now information contained m thorn should be care fully couskU icdy noted in (ho 
bailing directions, and conipaicd with (ho chart, when i ship ih navigating the locdity 

to which it icfcis , A x, n f 

S Iho Bcputnicut consi ts oi ilio following otliccis — Comuiaudcn A 1) Xayloi, 
IN, Snpoiuitenclent , Staff Gommandci T H Ellis, UN*, Diputy Supc nntdidcnt, 
1st Grade, B C Camngtou, Esqmre, bupormh ndcut of the l)i awing Ikanch 
Navigating Lieutenant B W Jarrad, Deputy {Supdintcmlcnt, 2rul Giuli Navigating 
Lieutenant G C Hammond, BN, Assistint bupoimtondent, Ht Giadc , Navigating 
Lieutenant E W Petlcy, BN, and Mi M Chapman, AsHmlant hupcniitdidcnts, 
2iid Grade Mi P T Palle, Lieutenant W 11 CoombcB, EN, mid Navigating 
Lieutenant J C Pascoe, R N , Assistant Suporintondents, 8rd ( Ji ulo , and Dr J Atm 
strong, B A , Surgeon and Naturalist 

^ ‘^Geneiii Repoit on the opeiations of the Marine buivcys of India fiom tlu com 
mencement in 1874, to the end of the official year 1875-76/’ by Commtinda A Dundas 
layloi (late IN )l B G S , bupoimtcndont of Mamie SuiaeyB ((hilcutta, 1876 ) 
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tMxches upon tlio propo^ih of tlio Govornmcnt of India for seoioiing 
eUicient surveys and charts, the measures taken in England to 
obtain qualified surveyois, and the final departure of Commander 

layloi and the officers selected for service under him ui Eecember 
1874 

The vessels chosen lor the Marine Survey operations were at that 
date as follows — 

The “ Clyde” (steamci) and the “Constance” (schooner) had 
hoon fitted at Bombay for surveying puiposcs, and the “ Guido ” 
(hug) and the “Lady Lawrence” (schooner) had been selected 
hy the Kiddoipui dockyard authorities for the same service The 
1 isl nientionid vessel, however, could not carry a steam cutter, and 
was uiisuitahle for chart work, so was retransferred to the Marino 
Department The “ Clyde ” eventually proved to be almost useless 
under sail, and the “ Guide ” to bo so aficcted by dry rot as to bo 
unsoawoithy and not worth repairing These disappointments 
have caused much delay, and have necessitated the provision of a 
now steamer, which is eventually to bo constructed in England 

Notwithstanding the lack oi vessels, the Department has been 
able to accomplish much valuable work Mr Chapman, late I N , in 
the “ Constance,” made a plan of Kolaohul Earboui and surveyed 
the Enoiam Hocks in Tiavancoi, charting C miles of coast and 6| 
square miles of water Ho then rounded Cape Comorin, passed 
thiough the Pamban Pass, obtained additional soundings in Falk 
Stunt, and veiifu'd those on the piibhshod charts, and then pro- 
ceeded to Coeonada, whoio he eommeneod the survey of the Fay, 
till relieved by Lieut llammond and Sub Lieut Petley This 
survey was completed on the 2Jith August It comprised 79 square 
miles of water and 42 miles of coast, charted on a scale of 2 inches 
=1 nautical mile The survey has since been repubhshed by the 
Ilydrogiaphoi to the Admiralty 

On the 8th Apiil the “ Guido,” under the command of Navigating 
Lieut J E Coghlan, pioeccded down the Bivei Hugh, and 
suiveyod the dangeious James and Mary Shoals, Luff Point to 
Anchoring Crock, including the entrance to thcRupnarainEiivei, on 
the scale ol 10 inches to the nautical mile (this being subsequently 
reduced loi publication by photozincography to 6 inches to the 
mile) The chait is a valuable one for record, and Captain Taylor 
remarks that it the whole of the river irom Chandeinagai were 
annually surveyed in the same way, a comparison of the results 
(y44i ) D 
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would be invaluable in carrying out engineering works foi tbe 
iniproy6iii6iit of tlio consorY^iiicy of the riYcr 

staff Commander EUis, R N , in the “ Clyde,” had in Eebruaiy 
connected, by meridian distance. Pigeon Island with one of the 
Laccadive group, in his voyage from Bombay to Calcutta He 
was also enabled to make an examination of the channel into 
Mutapetta Bay (Port Lome), the soundings near which differed 
considerably from Captain Powell’s survey in 1837 The dredging 
and blastmg operations in Pamban Pass are still oontmued A 
depth of 11 feet 9 inches had then (March, 1876) been attained, 
yi.nd it was confidently expected that the Pass would soon bo 
available for vessels of 14 foot draught 

Survey operations along the Buima coast were commenced m 
November 1875 by Lieut Jaiiad in the “ Clyde examining the 
approaches to the Rangoon Rivei, accompanied by Navigating 
Sub Lieutenant George The election and maintenance of a 
tide pole was a matter of gieat difficulty, owing to native boats 
fouhng it, and the great strength ot the tidal streams Captain 
Taylor considers the estabhshment of a self -registering tidal gauge 
there very desirable This important survey was completed on the 
8th March, and comprised 37 } miles of coast, trigonomctiically laid 
down, and 216 squaie miles of water examined In conscquonct of 
a discrepancy in longitude discovered m the compilation ol the 
sheet, mcludmg the coast ol Tonasserim and Smgapoic and Penang, 
the distance between Elephant Point Obelisk, wluch has 

been determmed by the Great Tngonometrical Sui vey, and Amhoist, 
was astronomically measured The result proved that the position 
of Amherst on Admiralty Chart, No 823, is 4} miles too lai west 
Commander Taylor intends to have observations made next season 
at Diamond Island, off Cape Negrais, and Amherst, foi the same 
purpose, and there would then be tlueo principal pomts in the Gulf 
of Martaban fixed, astronomically These measmements of moiidian 
distances are of great importance, as the whole ot the eastern side of 
the Bay of Bengal has been very mcorrectly laid down on the 
Admiralty Charts, an error of from five to eight miles sometimes 
existmg 

After obtammg some prohfio dredgmg between Diamond Island 
and Akyab, the Clyde ” commenced the survey ot that port on 
the 21st March 1876 Much time was spent m clearing the lull tops 
of 3 ungle, owmg to the independent character ol the Burmese, and 



COMMANDER TATLOR’s lOTJR OE INSPBCIION 


51 


the difficulty, through want of an mterproter, of communicatuag with 
them On the night of the 30th of March, Navigatmg Sub Lieut 
0 George, R N , was suddenly seized with cholera, which had been 
rife for some time among tho native population , and though every 
thmg possible was done to arrest tho progress of tho disease, this 
promising young offiicoi died at noon on tho 1st April Liout 
Gcoige was a son of Staff Commandei 0 George, E N , Map 
Curatoi to tho Royal Geographical Society Like his father, 
young Gooigo vas trained to tho surveying branch of the naval ser 
VICO, and joined the Indian Maiino Survey Department inNovombei 
1877, as Assistant Supermtendont His loss is seriously felt by tho 
Depaitment, in which he did most excellent service, and where ho 
had won tho warm fiiondship of all his bi other ofhoors IIo was a 
pamstakmg and intelligent young surveyor, and a gieat lavouiito 
His career was brief, but it was one to which his bei caved fathei 
can look back with pride, as that of a promismg officer, who did 
his duty thoroughly and well Owing to the threatening piovalonoo 
of the disease, Commander Taylor, who was on his way down tho 
(oast of Riiima on a visit of inspection, ordered Lieut Jarradto 
h'ave Akyab Tho “ Clyde ” accordingly proceeded northwards, and 
tested the correctness of tho coast between Choduba and Kyouk 
Phyou, as shown on Admiralty Chart, No 831 Lieut Jaiiad 
reports it to bo roughly laid down and out of Tpoarmg when referred 
to Choduba Island The published jilan of Kyouk Phyou proved to 
b( so incouect that arrangements were made for tho survey of the 
Port to be continued during tho onsumg season 
The “ Constance,” under the command of Lieut Hammond, left 
Calcutta m Dccomboi 1876 for the purpose of making a plan of the 
anchorage of Raise Point on the Orissa coast In spite of many 
mishaps with tho steam cuttci, tho survey was completed by tho 
9th of March Tho anchorage was ebardod on the 6-ineh scale, 
the coast for 6 miles to the south and 10 pules to the north 
was surveyed on tho 3 inch scab , and th(‘ soundings extend to 
from 5 to 8 miles oil shore Lieut Hammond then pioceodod 
to tho northoin portion of tho ''shoal off Dlidmra River, where he 
measured a base, and proceeded to sound tho shoals Hnfortu 
nately, woik was completely stopped by a heavy gale, and a 
groat number of tho crew falling sick compelled Lieut Hammond 
to letnin to Calcutta, whence ho proceeded to England on medical 
certificate 

D 2 
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Duimg the months of April and May 1876, Commandoi Tayloi 
made a tour along the eastern coast of the Bay of Bengal, and 
inspected the ports of British Burma He visited iBrst Ahyah and 
Moulmain, and then proceeded to Amherst This port has never 
heen properly surveyed The late Mi Pearson, of the Bengal 
Marme, examined the Moulmam lliver in 1866, hut no steps 'woio 
taken to have the Admiralty Chart corrected by the survey Com- 
mander Taylor is of opmion that no laige port of Biitish India 
req^uires so much to be properly surveyed and mapped, and has 
acooidingly arranged for Lieut Jarrad to commence next season’s 
work at Amheist The Adimralty Chart of Tavoy piovod to bo 
dangerously eironeous , and the British India Steam Navigation 
Company’s steamer “Mahratta,” when navigating by it, stiuok on 
a rock in Tavoy Biver Subseq[uently, Captain Tayloi discovoied a 
copy of the suivcy of Tavoy, executed by Lieut B Moresby, of the 
Bombay Marine, in 1824, and published by Hoisbuigh in 1827, 
which IS fai supciioi to that issued by the Admiralty Captain 
Tayloi proposes to issue amended charts of Tavoy, Meigui, Pakchan, 
&c Alter visiting Mergm he turned his attention to the passage 
from Mergui to Pakchan, which urgently needs sailing diiections, — 
none of which at present exist Ho proposes to issue these in the 
form of hydrographic notices, explanatory of the noimal tiadmg 
route between Moulmam and Pakchan, touching at Tavoy and 
Mergui, with some useful remarks on the extended voyage along 
the Siam coast to Penang Below Pakchan, Commander Tayloi 
has made a sketch showing the soundings in the entrances to 
Kopah, which has great tm mines like most of the ports along the 
Siam coast, but no trace of such a fine rivei as depicted on the 
Admiralty Chart A new chart of Kopah is now in piopauition 
Of Salanga (Junk Seylon) a pietty good survey was obtamed ftom 
Captain Richelieu, commanding the Siamese Royal gunboat 
“ Coronation ” This officer was trained in the Biitish Boyal Navy, 
IS a good observer, and most intelligent in surveying the coast and 
islands The sictual survey of this island differs immensely from 
the published one, and the corrected charts will be a great boon to 
the British India Steam Navigation Company and the coasting 
trade The new Survey of Salang was published at Calcutta, by the 
Marme Survey Department, m Pebruary 1877 
The Superintendent of Marme Surveys has been consulted by 
Government on a variety of manne questions of great importance 
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Among those may ho mentioned that of the re organization of the 
Itivei Ilngli Survey, on which an exhaustive report has hoen 
submitted hy him Commander Tayloi is of opmion that an 
olahorato soientiJSc suivoy of the whole tidal hasin of the Hugh 
E/iver, at least fiom Chandcinagar to the Sand Iloads, is loijuiicd, 
as well as an accurate soiies of levels from Calcutta to below 
Diamond Ilaihoui 

During the year under review a valuable list of lighthouses and 
light vessels m Biitish India, including the Bed Sea and coast of 
Arabia, has been issued hy the Marmo Survey Department The 
list is m the form of a hand book, giving in tabular order the 
lights, with then names, latitude and longitude, colour, radius of 
illummation, height, and other particulars This little book will 
he a most useful aid to navigation It has boon compiled hy 
Mr R C Carrington 

The programme of work to ho undertaken by the Marino Survey 
Department during the season of 1876-77 is as foUows — The 
“ Clyde ” was to leave Calcutta in November, call at Diamond 
Island (Bassein River), and connect the same astronomically with 
Rangoon and Amherst Pagoda, and then to proceed to survey the 
approaches and entrance to Moulmam River, on a 2^ inch scale 
After that the “ Clyde ” is to examine the entrance to the Sandoway 
Rivci, and then to complete the survey of Akyab Port,— a task 
which will probably occupy two months 

Commander Tayloi proposes himself to visit first tin Mtigui 
Archipelago, in which trip ho is to be accompanied hy Di Ann 
strong, (the opportunities for icscaich in natural history and gc ology 
being very promising in those islands), and then to inspect all tlio 
ports on the Coromandel Coast, with a view to satisfying himscll 
regarding their loqmremonts as far as regards lighting, buoying, &e 
This programme has lecoived the sanction of the Gevermnont of 
India 
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II. 

MAJOR RENNELL AND THE ROUTE SURVEYS, 

1763-1800 


The land survey and mapping of British. India have advanced 
with the acquisitions of territory , they weie commenced when the 
first battles were fought, and the first piovinces gamed Rennoll, 
the father of Indian geography, served under Clive, the conqueror 
of Plassy 

At that time all existmg knowledge of India, derived from routes 
of sohtary travellers and rough chaits of the coasts, had just been 
collected and utilized hy the great Erench geographer D’Anvillc ^ 
His map of India appeared five years hefoie the date of the battle 
of Plassy , and eight yeais afterwards Rennell was at woik in the 
newly acquired tenitory of Bengal and Bahar, laymg the founda- 
tions for the construction of* a map which was destmed to succeed 
the admirable work of D’Anville 

James Rennell, the son of a captain in the artillery, was born 
at Ohudlcigh in Devonshiie in 1742 He entered the navy, and 
distinguished himself as a midshipman at the siege of Pondichciry , 
but soon afterwards took service in the army under Chve, rose to 
the rank of major, and was eventually, but when stiU quite a young 
man, appomted- Surveyor General of Bengal 

Major RenneU’s labours in the field extended over a penod from 
about 1763 to 1782, when he finally left India In Section II of 
his memoir he describes this survey as covering an aiea about 900 
miles long by 360 to 240 wide, fiom the eastern confines of Bengal 
to Agra, and from the feet of the Himalayas to Oalpi The dis- 
tances appear to have been chamed, and obseivations wore taken 
for latitude and longitude at certam stations The , measured dis 
tances are said to have accorded mmutely with observations for 
latitude, and closely with those for longitude 

Rennell’s maps of the livers Ganges and Brahmaputra, reduced 
from the ongmal surveys by himself, are preserved in the Geogra 
phical Department of the India OfiS.ee They are on a scale of 
two males to an mch A portion of the original surveys m 


1 The English edition of Iiis map by Herbert, with a memoir, appeared m 1754 
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16 sheets, oa a scale o£ 600 yards to the mch, is also preserved 
These are aot only interestiag meaiorials of the great geographer 
who executed them, hut, looking to the changes which have since 
taken place m the rivers, are still useful in the study of the causes 
which operate to effect these changes Por mstance, Renneirs 
Surveys were turned to good account by Mr I’ergusson, in his 
thoughtful and well considered paper on the recent changes m the 
delta of the G-anges’- The maps of the districts of Bengal and 
Bahar are of course entirely superseded by those of the Bevenue 
Survey, and now have only an historical interest They are on a 
scale of five miles to an inch (that of Chittagong being rather 
larger), and were compiled, by Major Ronnell, from 600 original 
surveys made by himself and nine assistants These maps wore 
pubhshed m 1781 as the “ Bengal Atlas 

Major Beilnell returned to England in 1782, the very year of 
D’Anvillo’s death , and thus as it were received his mantle, and 
commenced that useful career of nearly 60 years’ duration, which 
has won Inm a place in the fiist rank of geographers The story 
of his labotufs in England belongs to another section of this 
memoir 

Ooldnol John Call, who had made some route surveys of the 
southern pait of the penmsula,® succeeded Major BenneU as Sur- 
veyor General of India on October 2nd, 1777 , and the following 
years saw much good and zealous geographical work done by the 
disciples of Bcnnell Colonel Ecarsc was engaged in makmg 
astronomical obseivations at Calcutta from about 1774 to 1782, 
and in the latter ycai ho undertook a journey to Madras, for the 
purpose of fixmg positions, and laymg down the miermediate coast 
lino, for a distance of 700 miles Ho observed for latitude by 
stars’ meridian altitudes, for longitude by immersion of Jupiter’s 
satellites, and measured the distance with a perambulator This work 

1 “ On rccont changes m the delta of the Ganges,” by Tames Eorgusson, PBS — 

Qnattcrhj GeologicalJ<mrnal,-K\-K yi (1863 ) 

2 The oiigmals aie now in the Gcogiaphioal Bcpaitmont oi the India Oflice 
They were taken homo by some ofheial, and tieatod by him ns private property, tm 
they were accidentally discovered m the collection of a lady of rank, and pumhasod 
for lOOZ by then lawful owners, the Court of Directors Quarterly Bevww 

8 In the “Philosophical Transactions » foi ltV2, vol 62 p 358, there is a lette 
feom John Call to the Astronomer Eoyal, Novil Maskelyno, on the signs of the 
;Zodiac he had obseived on the ceding of a choultry near Cape Comorin 
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COLONEL CALL AND REUBEN BURROW 


occupied two yoais, from 1782 to 1784, and Colonel Peaise was 
alily assisted liy yonng Oolebrooke, the future Surroyoi Goneial, who 
latteily took aU the obseivations Duimg this period mtelligont 
suiveyors accompanied eveiy aimy m the field, and good route 
maps were thus ohtamed In 1783, Colonel XeUy is reported to 
haye made a most valuable collection of routes and maps of the 
Carnatic durmg a long course of service, some of which had piovod 
valuable gmdes to General Sir Eyre Coote Cap tarn Pimgle also 
made maps, and measured 2,000 miles of load, in the Carnatie, 
duimg the war with Hydei All 

Thus materials weie rapidly accumulating, and Colonel Call, the 
Surveyor General, undertook the compilation of an Atlas of India 
in 20 sheets, to be collected afterwards into one general map on a 
sma.np.v scale In 1787 it was nearly completed, and the Bengal 
Government ordered that a fair copy of it, on a scale of four inches 
to a degree, should bo made, and hung up in the Council Room at 
Calcutta for constant refeienco Colonel Call wont home m 1788, 
but died soon after he landed in England , and his map, which must 
have entailed an enormous amount of labour and expense, appears 
to have been lost 

In 1787, when Colonel Call was compiling his map of India, ho 
found so many contradictions and absurdities in the various surveys, 
that he requested Mr Reuben Buiiow, an experienced marine 
surveyor and an accomplished mathematician,’* to consider the 
sub]ect, and draw up a plan for determinmg astronomically the 
positions of the principal places in Bengal Eventually Burrow 
received orders from Majoi Wood, Colonel Call’s successor, to 
determine the latitude and longitude of Murshidabad, Rajmahal, 
Monghir, Patna, Dacca, Goalpara, and Chittagong But there was 
great difficulty m piocuiing the nei>cs''ary mstiumcnts It sounds 
strange m these days, that the equipment of this Government 


1 Eeuben Burrow contributed several matlieniatical papers to tlie Asiatic 
Eesearclies ’’ — ' 

1 Hints relative to friction in Mecliamcs/’ i p 171 

2 “ Method of calculating Moon s parallax/’ i p 3 

3 “ Eomarks on the Artificial Horizon/ i p 327 

4 ^^Demonstration of alheoiem concerning the Intersection of Curves/’ 

1 p 330 

5 Corrections of the Lunai Method of finding the Longitude/^ i p 43$ 

6 Proof that the Hindoos had the Binomial Theorem, ’ ii 

7 Method of Eeducmg Practical Tables/’ iii 
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expedition could only be seemed by boirowing a sextant litre, a 
watcli tlieic, and a q^uadiant in anotliei quaitci, fiom different 
oflBLeeis at Oalentta wlio happened to possess them 

In addition to the woik sketched out foi him, Bonbon Burrow 
went up the Ganges as far as Ilardwai, taking obsoivations, and 
mak in g careful notes of ererything he saw ^ It is remarkable that 
Bennell should not allude to the survey by Beubon Buriow in his 
second edition of the momoii, published in 1 7 92 

Colonel Call was succeeded in the office ol Surveyor General of 
India by Colonel Wood, who was strongly impressed with the im- 
portance of making the maichcs of troops' subservient to the 
promotion of geographical knowledge lit actively collected infoi 
matron and materials for coiicot maps wherever it was to bo 
obtained In 1792 he received the surveys by Lieut Emmitt, of 
portions of the Deccan, made dunng the previous war, which ai o 
said to have been both rehable and elegant In 1793, Colonel 
Wood’s assistant, Liout Colebiooko, submitted a map of the part 
of Mysore traversed bv the army undci Lord Cornwallis, with a 
memoir, and leceivcd Bs 0,000 loi Ins trouble In the same year 
Major Kyd smvoyed the route fiom beiingapatain, tlnouglr Cooig, 
to the west coast, and Dr Hunter, the surgeon to the Besidenoy at 
Scindia’s Court, sent in louto surveys made on maichos from Delhi 
and Agra to Gwalioi and IJjam " A map of Calcutta and its 
environs was made by a Mi Upjohn in 1791, who seemed liberal 
patronage fiom the Goveinnrcnt , and in. 1796 Lieut lloaio 
loceivcd instructions to make a sinvoy oi the Brvci Jumna When 
Captain Symes vent on a mission to the Couit ol Ava in 1795, ho 
was accompanied by Di Buchanan and Lieut Wood The latter 
officer surveyed the route, and afterwards submitted a map of the 
Irawadi from Bangoon to Amarapura, with a paper of astro 
nomieal observations Mr John Crawfurd, when he went over the 
same ground in 1826, bore witness that Wood’s survey was still the 
best extant ® 


1 ‘‘Ecmarks made in the Ganges and Burrampootci Ri\ors in 1787, by Eeuhcn 
Buirows/’ MS volume piestived m the Geographical Department ot the India Office 

See also his tables of latitudes and longitudes dolermmcd from astronomical obsei 
vations, m the Asiatic Researches,” iv p 325 

2 See also Dr Hunters Astionomical Observations, taken dunng a journey fiom 
XJppex Hindustan to Ujain, in the Asiatic Researches,” iv p 41 

3 Syme's Embassy is in Pinkerton's Voyages,” ix p 246 , and ivas also published 
separately m 1800 
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On the Bombay side Oaptam Moncneff surveyed the district of 
Canara in 1799, -while Colonel Charles Eeynolds made a careful 
route survey of Malwa and part of Badnur Colonel Eeynolds was 
for years engaged in collecting materials for a great map of India, 
which was at last completed and sent home in 1798, but it was never 
published ^ Eeynolds measured one long hne of route with great 
care, checking it at each end by observations for latitude, and 
estabhshed it as a base to which all other diverging routes weie 
leferred, the mtervals bemg filled in from native information But 
such work was of gourse very inaccurate , and the maps of that 
period were only of service while India was an unknown region, to 
he traversed by armies, and ceased to he tolerable when that vast 
country became a British impeiial possession, req[uiring to be 
administered 

At the commencement of the present century the great trian 
gulation was begun, which was to furnish a permanent geological 
basis of the highest order of accuracy, for all future surveying 
operations in India The process of constructing maps from route 
surveys and astronomical observations has since been gradually 
discontinued in the pro-vmces which are under the immediate 
contiol of the British G-ovemment, though it is still necessarily 
practised in geographical cxploiations beyond the frontiei, and more 
particularly in the Trans Himalayan regions 

Yet the labours of Eennell and his school were not only useful at 
the time, but also setvod as incitements to encouiagc then succos- 
sois , and the names of those first pioneers of the Indian Surveys 
will ever be held in levfiionce by geographers It is particularly 
pleasant to note the liberal and hearty cncouiagomcnt which was 
given to young surveyors by the Government in those days, by 
granting them a good round sum of money for their services 
whenever they submitted creditable results of them labours in the 
field This was done to show them that their hard and mentonous 
work was appreciated, and to excite a feehng of emulation and 
zeal 


1 Some rough sheets for this map arc still preserred, but the great map of India by 
Reynolds ilsclf, a work of consideiahle value and interest, appears to have been lost 
m the destruction of precious records vthich took place at the time of the abolition of 
the Bast India Company 
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]?IK;ST PBBIOD OB THE TRIGONOMETEIOAL SUllVEYS 

1800 -23 
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Inteoduotort 


Ii was not until tlie end of the last century that a trigonometrical 
fcurvcy was gonoially allowed to he the only accurate basis for the 
map|;nng of a country The ohserrations foi ascertaining the shape 
of the earth by measuring an ai c of the meridian were commenced a 
few years after the death of Sii Isaac Hewton, but not by his 
countrymen, and these observations were the forerunners of the 
groat trigonometiical surveys The famous Erench expedition of 
Oondamrne and Bouguer went to South America in 1*735, and the 
admirable work of these savans, aided by the Spanish brothers 
Ulloa, consisted in the measurement of two bases connected by a 
scries of triangles, one noith and the other south of the equator on 
the meridian of Quito, the arc being 180 miles long It is to h( 
legrotted that while Eianoe and Spam wcie thus combnung in the 
mtercsts of science, England was less nobly engaged in burning 
churches and cutting off supphes from the Peruvian coast 

The labours of Condamino wore followed by the moa^uromont of 
an arc in Lapland, of another m Eiancc, and finally the countrymen 
of Newton took up the work at which they should have boon 
foromost*^ The idea of a Tiigonomotncal Suivey of Great Britain 
was first concoived by Gcnoral Watson, after tho Scottish rismg of 
]74i5 It was intended to extend ovoi the disaffected parts of tho 


1 Tho particulars of the moasuromeuis of various arc s aro as follows — 
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COLONEL LAMBTON 


Highlands, and the design was snbseq^uently extended so as to 
include all Gieat Biitain and Iceland The work was committed to 
G-eneral Eoy in about 1784, when he measured his famous base on 
Hounslow Heath He died m 1790, and Colonel Mudgo was on 
gaged in the measurement of his aic fiom Dunnose to Clifton in 
Yorkshiie, in 1802 Thanks to the genius and resolution of one 
man, to whom the eaily commencement of similar work in the cast 
IS due, Biitish India was only a few yeais behind Branco and 
England in beginning a great trigonometrical suryey , a stupendous 
work, which has occupied the lifetime of seyeral noble and devoted 
suiveyors, and which, when completed, will be among the most 
gloiious monuments of Biitish rule m the east 

The man who oiiginated the groat Indian Smvey was an infantiy 
ofO-cor serving m the aimy of General Harris, in the wai with 
Tippoo Wilham Lambton was boin in 1753 Ho was very le- 
servod in all paitioulais lespocting his oiigin oi family, and it is not 
known wheic ho was born oi who vere his parents But his name 
pomts to the county of Durham, and he certainly passed his boy- 
hood at Dailmgton Eor many years he devoted a large portion of 
his pay to the support of one of his parents He obtained a com- 
mission in the 33id llegimcnl, and his proficiency in surveying 
ohtamed for him the woik of measuring land granted to settlors in 
Amoiica He was appointed barrack master in Nova Scotia, and 
applied himself toi sovoial years to the study of mathematics 
Lambton was entirely self educated In 1796 the Duke of York 
issued an eider that all officers in civil employment were to bo 
struck ofl the strength of thou regiments Lambton, thoiefoio, 
gave up Ins baiiack mastership, and jomod the 33rd at Calcutta, 
after an absence of 13 years fiom regimental duties He was well 
acquainted with the methods of observing and computing which 
wore in use among the learned men who had recently been engaged 
in the measurement of arcs in Europe He rejoined the 33rd 
Regiment, then commanded by Sir Arthur Wellesley, at Calcutta, 
in 1797,“ was biigado major dming the Mysor campaign, and dis- 
tinguished himself by leading the loft column, after all his superior 
officers had been disabled, in the storming of Soimgapatam 

After the fall of Tippoo, Lord Wellesley took measures foi explor- 
ing and collecting accurate information respecting the vast territory 

1 PMosopliical Transactions,’^ 1803 

2 While at Calcutta, Lambton contributed two mathematical papers to the ‘ Asiatic 
Eesearches” — 1 Obseivations on the Theory of Walls,” vi p 93 

2 On the effects of Machmes when in motion,” vi p 309 
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wlucli had thus been thrown open to the English Di Buchanan 
was employe d to icport upon the agriculture and products of Mysoi 
and Malabar Oohn Mackenzie pioeeeded with his admirable 
topographical surveys and memoiis and it was then also that Majoi 
Lamhton submitted his pi03cct foi the measurement of an arc of the 
meridian, and foi a trigonometiical suivey across the peninsula 
The measurement of an aio in the penmsula of India was, in a 
puiely scientific point of view, of the highest importance By it 
the exact figure of the eaith ivas to ho ascertained, and it should 
he rememheiod that this was not, as has been asserted, an object of 
inoie ouiiosxty It affects some of the tables used in navigaticn, 
especially all those of which the moon’s paiallax is an element, and 
19 thoioforo an investigation of the gieatest piactical consequence 
to the whole civilized woild Morcovei, the measuied base line, the 
senes of accurately measured triangles, and points fixed bynumeious 
astionomical obscivations, all which aie necessary for ascertaining 
the shape of the eaith, were the basis from which, as a back bone, 
the tiiangulatioii wis eventually to be extended over the whole of 
India The primaiy tiianglcs foimod gmdes by which the topo 
giaphical and revenue survoyois weio enabled to fill in the details, 
and delineate all the mam features of the countiy within fixed 
limits of on 01 s 

Tiigono metrical suiveying is divided into three distmct branches 
Bust, the selection of sites foi base lines to form the ends of Certain 
ranges ot tuanglcs , thou setting out , and then measurement with 
the utmost attainable accuiacy The base hue becomes the side of 
a tnanglc, the length of which is thus known, and by trigonometiv 
the distance of othei points, visible fiom its extremities, can be 
ascertained through angular observations with suitable instruments 
Second, the construction of the range of triangles This is done by 
ascertaining the position of selected pomts on the earth s surface by 
angles taken at first from the ends of a measmed base, and then 
earned on fiom point to point in succession so as to foim a network 
of positions fixed by this triangulation along a belt of countiy 
The accuracy of the woik is checked by the base line which 
terminates it The primary tiiangulation is completed by a sufficient 
number of such belts across the area of the survey, both m the 
direction of latitude and longitude Thud, as a further check to 
the tiiangulation, astionomical observations for latitude and longi- 
tude are made at selected pomts 

The positions of a sufficient number of places spread over the area 
of suiVcy are m this way fixed with the gieatest aocuiaoy , and they 
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become the starting points from which the topograplucal snrveyois 
proceed to fill m the detail, as well as checks iipon their accuracy 
But from the first, the staff of the Great Trigonometrical Suivoy 
was distmct from that of the Topographical and Revenue Surveys 
The nature of the work, the training, and the ob]ects, were distmct , 
and even the time re<juired for each, and the calls of the public 
service lendered it impracticable that they should be earned on 
together The tngonometrieal surveyor was obliged to secure ex- 
treme accuracy, both m his terrestrial measurements and m his 
celestial observations The same stars had to be taken over and 
over again, and it was often necessary to wait for days until they 
weie in the desired positions Uis mathematical attainments must 
bo of the highest order, and he would have neither the time nor, as 
a rule, a special aptitude for the collection of topographical details 
for filling up the exact skeleton fuinislied by Ins scientific labours 
The two kinds of work are distinot, and lequne a dilleiont tiaming 
in many lespeots, and a difleient turn of mind On the other hand, 
the topographical and revenue surveyors found the main landmarks 
on which their maps were to be based, already fixed and established 
to them hands Their work consisted of secondary tiiangulation, and 

filling in the details with the plane table It was then duly to ex- 
amine and dehneate all the natural features of the country, to mark 
boundaries, and collect information of all lands While they would 

never be detained so long at one spot, as would often be the case with 
the trigonometrical surveyor, they would be longer m one district, fill- 
ing in and completing the maps Thus, though then work was in some 
respects similar, and even may bo said to dovetail at certain points, 
it was on the whole so distmct that it has generally been 1 omul 
most convenient to carry on the two surveys apart fiom each othci 
By the tiigonomotiical survey a network of primary triangles 
was foimcd with numerous fixed positions By the topogiaphical 
and revenue surveys the details were filled in, and the data for the 
maps ooRocted These pomts will bo brought out more clearly as 
the narrative of the surveys proceeds The labours of each systc m 
will be recorded separately, in the successive periods The first 
period covers the work of Major Lambton, and will be divided into 
two sections , fiast that treating of the trigonometiical surveys of 
Lambton himself from 1800 to 1828, and secondly that under 
whidi the topographical surveys of Oolm Maokegozio and his fol- 
lowers m the penmsula, and of other workers m the Bengal 
Presidency, must be recorded, covering the same period of tune 
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OOlONEL LaMBION AND IHE MeA&UBBMENT OE AN AeC 01 IDE 

MbEIDIA-N 

Major Lambton’s proposal for a mathematical and geographical 
suivey of the peninsula and the measurement of an arc of the men 
dianin connection tboiowith was supported hy Sii Arthur Wellesley 
and approTcd by the Madras Government It is a cuuous coiaci 
donee that two of the most energetic and mfluential suppoitcis oi 
Lambton’s proposal. Mi Petiie and Mr Andrew Scott, should have 
been first cousins of the father of tho tutuie superintendent of the 
surveys. Sir Andrew Waugh Lamhton was himself appointed to 
conduct the measurement, but it was not until 1802 that ho was 
furnished with the necessary mstruments Moanwlnlo he organi/od 
an cITLOient staff, and obtained tho able assistance of Lieut Warren 
of tho 33id,^ and Lieut Kater ’ 

Lambton’s instruments wore a theodolite, zenith sectoi, and steel 
chains The three foot theodolite, by Cary, was captured on the 
passage to India by the Prench liigato " Piemontaiso,” and landed 
at Mauritius , but it was eventually forwarded to its destination by 
the chivalrous Pionch Governor, Le Caen, with a complimentary 
letter to tho Govornoi of Madias Tho zenith sector was one of 
6 feet radius hy Ramsden The chain was one that had been sent 
as a piosent to tbo Emperor of China, with Lord Macartney’s Em 
hassy, and refused It was handed ovci to Mr Lin'widdio, the 
astronomer to the mission, appaicntly as part payment for his 


1 Author of the Kalii Saakalita This ofiiior w) desconded ftom tv noble Ft onch 

fftinily, by the inolhor’s side . i j 

^ Kater aftci wards so well known foi Ins lundiilum and othei sciontiflc obsenatioiis 

ml'ncland, was appointed an Assistant m tho buiviy in Octobci 1803 He in vented 

a vciy ingenious method of abcoitaining the amount of moistuu in tho atmosphoio, 
while seivmg under Lamhton lie ohsoived that tho hoaidod sotd of a syaties of 
erass called in Tamul ymudoovaal pilloo {Andropoqon contort urn, Lm ), paSfWised 
Lextiomt sensibility of moistme, and he coustriiotcd a hygiomotor of this material 
« Asiatic Researches, ix,p 24 and 376 ’’-Homy Kater wtw bom at IJiistol m 
mi and went out to India m 1794, as an Ensign in the 12th Eegt El health 
obliged him to return to England m 1806 Ho is most generally knoyrn in connection 
with his kbouis foi the construction of standaids of weights and measures Captain 
Katei died m 1835 
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serTices, and lie brought to Madras with the zenith sectoi ^ Both 
wore bought by tho Governinont foi Majoi Lambton s survey 
The chain was 100 feet long, consisting of •^lO steel links of 2^ feet 
each In May 1802 anothei steel chain aiiived from England, 
mamifactiiied by Eamsdon, and having been set off from his bar at 
a tempeiature of 50° This was nevei used in the held, but lescivod 
as a standaid with which the old chain was compaied both btfoic 
and aftei measurement There was also a standard biass scale by 
Oaiy, 3 feet long, foi use if the standaid chain failed 
The hxed position or point of depaituie of the Tiigonomctncal 
Survey of India is the Madias Obsoivatory , and its longitude was 
always a mattci of some moment Obseivations had been taken 
since 1787 , but tbe building was elected in 1792 It contained a 
20-inch transit, and a 12 inch altitude and azimuth instiumcat 
liy Troughton Eiom 1790 there is a regular sciics of mctooio 
logical icpoits, and the astionomical results arc iccoided in 
huge folios punted at Madias' Mi Goldmgliam, who seems 
1o have succeeded Miehacl Topping, was the Madias astronomci 
eontemporaiy with Colonel Lambton He made experiments with 
the pendulum at Madias, and on the equatoi near Bencoolcn in 
Sumatia , othei careful expciiments for ascei taming tho velocity of 
sonnd, and observed regularly Coi latitude by tho transit oflicavcnty 
bodies over the mei idian, and foi longitude from eclipses of Jupitci s 
satellites and lunais Since 1787 a regular series of observations 
of eclipses of Jupiter’s satellites had boon taken, and about 800 
lunar distances The means of the eclipses gave a longitude of 
80° 18' 30" B , hut the results from the lunars wcio 2' 55" moio to 
the east In 1815 Lieutenant Warren had chai go of the obsoivatory 
dniing Ml Goldingham’s absence in England, and reduced the 
longitude to 80° 17' 21" E These figures were adopted by Colonel 
lambton m the survey , but they weie destined to fnithci change 


^ A.ccordmg to anotlier account, tliObC inslrnmoiits ■weie boiiglit fiom linwuldie at 
Calcutta, and sent doTva to Madras 

2 “ Astronomical Observations,” by J Goldiiigham, 4 vols (folio) Madras, 1825-27, 
“Madias Observatory Papers,” by Jolm Goldingbain, Astrononwr — (Madias, 
1827) 

“ Results of Asti ononneal Obscivaticns made at tlio IT Iv I C Obstivatoiy at 
Madias,’ by r G Piyloi 4 lols Madras, 18dl-37 
Seo also “ Journal of tlio Asi itic SocKty at Bengal,” ii p 380 Tlie Meteorological 
Ecpoits of the Madias Obseivatoiy -will I c lonnd in tlio ‘ Madias Journal of Litoiaturo 

and &c eiice 
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Mr Taylor succeeded Mr Goldingiiam as astronomer at Madras m 
1831, and was supphed with a new set of instruments consisting of 
a fire-foot transit instrument, a mural circle, and a five foot tele 
scope equatorially mounted He specially devoted his attention to 
the positions of 2881 fixed stars, to observations of planets passmg 
the moi idian, moon culminating stars, and occultations He reduced 
the longitude of Madras to 8«° 14' 20” E , by observations 
between 1839 and 1847 ^ 

It must be borne m mmd that the astronomical observations of 
the sniweyors were not taken only for the purpose of fixmg pomts 
foi geographical purposes The object of the astronomical obsei- 
vations was also to measuie the angulai, as distinguished from the 
Imear, length of a degree Thus, supposmg obseivations for 
latitude were taken at two pomts distant from each other exactly 
one degree or sixty minutes of a celestial arc , then by tnangulation 
the distance of these pomts in yards, feet, mches, and decimal 
parts of an inch, might be ascertained by angular observations 
lef erred to a measuied base Ime , oi the distance itself might 
possibly bo measured by the same method as a base Ime , or it 
might Too traced or staked on the ground, measured, and corrected 
for irrogulanties of the surface by levelhng operations By such 
means the lehgth of a degree of latitude on the earth’s surface 
would Too asoeidiamed if the two points were on the same mendian , 
or of a degree of longitude if they were on the equator or a parallel 
So also the actual form of the earth’s ciicumference, and any 
departuiro of it from the regularity of the celestial arc can be 
obtained 

The longitude of Madras is important, as that of the secondary 
meridian, or substitute for the prime meridian of Greenwich Obser- 
vatory, from which observations for longitude in the Indian Survey 
are reoTconod Every station and place m that Survey will be 
erroneous if the longitude of Madras is m error In other words. 


^ Mr Tayloi wm followed, at tin Madias Obscivatory, by Captain Worster, Major 
J acob, Xenant, and Mi Pogson According to Findlay, in the new edition of 

his Directory, the last lesult (80° 14' 19 5") was fioin observations by Majoi Jacob 
The obsot vations ofWorster and Jacob were also published, and extend fiom 1848 
to 1852 

Besides the publications of Goldmgham, Taylor, and Jacob, see ^‘Philosophical 
Transactions," vol exu , p 408, “Memoirs of the Astionomical Society," xxxi p 83 
(1861-63), and a short account of the observatories in India, in the “ Times of India/ 
foi June 15th, 1850 

(13441) B 
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iihe accuracy ■with which "Hie entire map of India, as a whole, will he 
placed on the globe, wall correspond precisely to the accuracy with 
which the geographical position of the Madras observatory has been 
determined At present three different authorities, commenced at 
different periods, are based on the three different results, accepted 
as accurate at the tune of adoption The Indian Atlas adopts 
80° 18' 30" E as the longitude of Madras , the Survey Department 
m India uses 80° 17' 21" , while the Admiralty, on their charts, have 
80° 14' 19 6" The pomt will be again mvestigated when the longi 
tude IS ascertained through the electric telegraph from Greenwich 
The actual work of the Great Trigonometrical Survey of India 
was commenced on the 10th of April 1802, by the measurement of 
a base Ime near Madras The ground selected by Major Lambton 
for this operation was a flat plain near eight miles long, with 
St Thomas’s mount near its northern, and Perumbauk hill near its 
southern end The chain was fitted mto five coffers of wood, each 
20 feet long, which were supported on tnpods with elevatmg screws 
The base hue was 7^ miles long, and the measurement was com- 
pleted on the 22nd of May, when observations were taken to deter- 
mme the angle of the base with the meridian 

Major Lambton, by means of tnangulations from this base Ime, 
then proceeded to measure an arc of the meridian, and the length of 
a degree at right angles ■with the meridian, m the neighbourhood of 
Madras These operations were conducted vnth great care, and 
the Major himself devoted 16 mghts to the observation of the star 
Aldebaran at each of the stations at the extremities of the arc , 
while Lieutenant "Warren filled in the topographical details of this 
part of the survey, from Cuddalor to Paudri, north of Madras 
But these preliminary labours were only first trials m which the 
young surveyors were, as iit were, trying their wmgs Sir George 
Everest says, m one of his letters to the Duke of Sussex, that they 
were afterwards rejected by Major Lambton himself, and never 
adverted to by him m his latter days, but as failures 
Prom the Madras base hue a series of triangles was earned up to 
the Mysor plateau, and a second base was measured near Bangalor 
m 1804, by Lieutenant Warren, as a datum for extendmg the 
triangles to the Malabar coast , and as a base of verification for the 
triangles brought from the Madras base ^ Lieutenant Warren also 


1 A base, which afterwaids appears to have been rejected, was measured by Lamb- 
ton himself at Bangalore between October 14th and Decembei 20th, 1800 
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made some experiments to estimate the effects of terrestrial refrac 
tion ^ Lieutenant Kater was next despatched to select stations in 
the mountams of Ooorg and Bednur, whence the flag stares on the 
western sea coast would be mtersected A series of triangles, in two 
degrees of latitude, was then carried across the peninsula , the flag 
staves at Telhcherry, Oannanore, and on Mount Delly, being inter 
sooted from the summit of Todiandamol, the highest peak m Ooorg , 
but no base hno was measuied on the Malabar coast 

The distance across the peninsula, at this point, was found to be 
360 miles , while the best maps had hitherto given it as 400 miles 
Thus 40 miles had to be taken oft the width of the peninsula at one 
swoop, and the absolute necessity for a Trigonometrical Survey, 
owing to the hopeless maccuracy of other methods, was thus demon 
stiated This work was completed in 1806 

Having coimected the two sides of the peninsula, Mapr Lambton 
devoted much of his future labours to the measurement of an arc of 
the meridian, and the senes of tnangles that was measured for this 
purpose IS known as the “ G-rcat Arc Senes ” He first brought the 
senes down from the Bangalor base line towards Gape Comorin , 
and a new base lino was measured in Ooimbatoor m 1806 But 
this was very far from representmg the whole of lua work, which 
mcluded a network of primary and seoondaiy tnangles, almost 
oovormg the peninsula 

In 1808 a base lino was measured at Tanjoro, and on this occasion 
Major Lambton dispensed with the tripods, and made the measure 
ment on the ground, drawing out the chain by moans of two small 
capstans In this flat country Major Lambton availed himsolf of 
the goparams or lofty towers of the pagodas, on which scaffoldmgs 
were erected, and thus the tnangles were formed, connecting Tanpre 
with Nagor and Negapatam But, in hoistmg the three foot Gary’s 
thoodohte to the summit of the Tanjore pagoda, a moat serious 
accident occurred One of the guys oarribd away, and the mstru 
ment was dashed with great force against the wall of the pagoda, 
the blow ffllb-ng upon the tangent screw and clamp, and q^uite dis 
torting the limb Ordinary men would have been disheartened at 
such a mishap, but Lambton was endowed with indomitable resolu 
tion, and was full of resource He hurried back with the theodohte 
to Bangalor, where there was an esfabhshment of ordnance arti- 


1 “ Asiatic Eesearches,” ix p 1 

E 2 
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fioers, and shut huuself up in liis tent, refusing admittance to all 
comers except a few of the workmen who assisted him He then 
took the instrument entirely to pieces, cut out a cncle of the exact 
size on a flat plank, and gradually drew the limb out so as to fit into 
the oil cumfei once by using wedges, screws, and pullies In six 
weeks he had brought it back nearly to its origmal form, and the 
same instrument was used for all the subsequent obseryations up 
to 1830 

A base hne at Tmnevelli was measured in 1809, and the primary 
triangles were extended thence to the sea shore at Punnae, eight 
miles north east of Cape Comorm This terminal station is a square 
buildmg with two doors and two arched windows, and a solid pdlai 
in the centre, on the top of which is a large circular stone with a 
hole through it It is a mile south east of the village of Punnae, 
and about 700 yards fiom the beach Major Lambton devoted 28 
days to fixmg the latitude of the Punnae Station, during which time 
he took 236 astionomical observations In addition to the “ Great Aic 
Senes,” another senes of triangulations was carried across the pemn- 
sula from Negapatam to Ponany and Caheut, and another round 
the coast from Rameswaram, through Travancor and Cochin, to 
Caheut 

The Arc Series was thus completed from Cape Comoim to 
Bangaloi , and in 1811 Major Lambton and his staff turned their 
whole attention to its extension northwards, m the direction of the 
Himalayas Major Lambton himself, ever hopeful and buoyant, 
calculated on personally completing it as far as Agra A base was 
measured at Guti, with triangles connecting it with that near 
Bangalor, and others extending to the rivei Tungabhadra The 
Guti base is also the foundation of a series of triangles connecting 
Masulipatam with Goa , and bases of verification were measured 
near Guntur, on the beach at Coomta, and at Cape B.fl.Tna.fi Thus 
an accurate basis of triangulation was formed from Cape Comorm to 
the Kistna river, enabhng the Topographical Surveyors to proceed 
with the mappmg of the country , and the heights of peaks and 
table lands were caiefully measured 

Major Lambton then crossed the Tungabhadra and entered the 
territory of the Nizam, continumg the Great Aic Senes to the 
neighbourhood of Bidai, where another base hne was measured 
at a station called Dumargidda in 1816 Astronomical observations 
were taken with the zenith sector to determine the celestial arcs of 
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amplitude, and nothmg lemamed to the completion of neai 10 
degrees of the meridional arc from Cape Comorin to Bidar In 
concluding his fifth report, the enthusiastic surrevor thus wntes 
“ In 20 years deyoted to this work I hare scarcely experienced a 
“ heayy houi Such is the case when the human mind is absorbed 
“ in pursuits that call its powers into action A man so engaged, 
“ his tune passes on insensibly, and if his efforts are successful his 
“ reward is great, and a retrospect of his labours wiU afford him an 
“ endless gratification If such should be my lot I shall close my 
“ career with heartfelt satisfaction, and look back with unceasing 
“ dehght on the years I have passed in India ” 

Yet the difficulties m the field wore not the only obstacles with 
which Lamb ton had to contend lie was called upon fiom time to 
tune, to demonstrate the utility of his work, even Majoi Ronnell 
came forward to mamtain that route surveys on an astrononucal 
basis weie equally accurate and more economical, and Majoi 
Lambton’s resources were ciippled and starved by the Pmance 
Committee at Madras Nor did he receive any encouragement 
fiom scientific bodies in Europe during the oaily yeais of his suivoy 
when such support was most needed, and would have been most 
welcome Professor Playfair reviewed his work in the “ Edmburgh 
Review ” m 1818, and he received one letter from Nevil Maskelyno at 
a time when he was surrounded by difficulties, and when he Was vainly 
endeavouring to impress the natuie and utility of his operations on 
the local Government He used to dwell on this letter Irom the 
Astronomer Royal as the event which had most cheered him undoi 
all his tods But for many years he never received one woid of 
encouragement, sympathy, or advice, eithoi trom the Government 
or from the Royal Society Indeed it was a foreign nation that was 
the first to recognize the importance of his services In 1817 Majioi 
Lambton was made a correspondmg member of the Prenoh Institute, 
but it was not untd the following year that the Royal Society tardily 
followed the example, and elected him a Follow 
The Govornor^Geneial, “ not unaware that with minds of a cortam 
“ order he noight lay himself open to the idle imputation of vainly 
“ soekmg to partake the gale of public favour and applause which 
“ the labours of Lieutenant Colonel Lambton have recently at- 
“ traoted,” at last recogmzod the gioat importance of the survey. 


^ ** Calcutta Benew,” \ol iv,p 80 ( 1845 ) 
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He transferred it to Ins immediate control on January leit, 1818 , 
and ordered it to be denommated for the future, “ The Great Trigo 
nometncal Survey of India ” Captain Everest was appointed as 
Colonel Lambton’s chief assistant, and Dr Voysey as medical atten 
dant to the surveying parties, and geologist 

In the end of 1818 young Everest jomed Colonel Lambton at 
Haidarabad The assistant describes his chief, at this time, as an 
old man with a bald head frmged with a few snow white hairs, 
about SIX feet high, erect, well formed, and muscular His com 
plexion was fair and his eyes blue, hut dimmed and weakened by 
tune Yet when he aroused himself to adjust the great theodohte, 
they shone with the lustre, and his bmhs moved with the vigour of 
full manhood “ His high and ample forehead gave animation and 
" dignity to a countenance heammg with mtellect and manly 
" beauty” But these moments of activity were like the last 
flickermgs of an expiring lamp The old surveyor was gradually 
wasting away, and m June 1819 was the last occasion of his ever 
takmg part m the work of tnangulation 
Central India was then m a most unsettled state , and instead of 
attemptmg to push forward the Great Arc Series, Lambton employed 
his parties in completmg the tnangulation between the rivers 
Kistna and Godavari In June 1819 Everest was despatched upon 
this duty, into a wild country, where each village had its mud foit 
defended by jmjals, and many distncts were in rebelhon against the 
Nizam’s government He overcame the difficulties arising fiom the 
disturbed state of the country , but he and his party, workmg in a 
region teeming with malaria under a tropical sun, were at length 
prostrated by jungle fever, and m 1820 Everest himself went to the 
Cape of Good Hope for the recovery of his health 
Meanwhile the mdefatigable but now aged and broken chief of 
the survey once more began to push forward the Great Arc Senes 
Ho measured a base hne with the steel chain stretched on the 
ground by capstans, at Takalkhdra in the valley of Berar, m the 
winter of 1822 , but the standard had got rusty, and was unrehable 
Old Colonel Lambton during this time was constantly at work with 
the zenith sector, exposed to a tropical sun, and unaided, for his 
assistants were all sick owmg to the reckless exposure to which he 
had subjected them He himself took no rest at night, but con 


1 For a notice of Dr VojsefB wji, gee the section on the Cteological Surrey 
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tmued to work at tke zemth distances of stars His constitution 
receiTcd its death blow, while his observations proved wild, and were 
confusedly registered “ Men cannot last for ever,” wrote his assis- 
tant, “ and the Colonel’s infirmities had evidently subdued all but 
“ his spirit, at the time of his last effort ” 

On Everest’s return from the Capo, he was detached, in October 
1822, to brmg up a senes of triangles oonnectmg Bombay with the 
Great Arc Senes Colonel Lambton set out from Haidaxabad to 
Nagpore, to make arrangements for continuing the Great Arc 
operations But he died on the road at Hinganghat, now one of 
the great Berar cotton marts, on the 20th of January, 1823, aged 
70^ Has assistants and servants were affectionately attached to 
him and looked upon him as a father , and in 1822 he counted 
three generations of them in his camp His assistants, De Penning 
and Eossenrode, attended upon him m his last hours A tomb was 
erected over his remains at Hinganghat, by Mr Jenkms, the then 
Eesident at Nagpore 

Colonel Lambton, the first Superintendent of the Great Pngono- 
metrical Survey, completed the tnangulation of 166,342 square 
miles m the peninsula ot India, at a cost of 83,687? In concluding 
his last report he says, “ I sincerely hope that, after I relinquish 
“ the work, somebody will be found possessing zeal, constitution, 
“ and attainments wherewith to prosecute it , and it would mdeed 
" bo gratifying to me if I could but entertain a distant hope, that 
“ a work which I began should at some future day be extended 
“ over British India ” 

That hope was fulfilled in the appomtment of George Everest as 
his successor 

The labours of Colonel Lambton are recorded m the foUowmg 
manuscript volumes, deposited in the Geographical Department of 
the India Office 

VoL I (Part 1 )— Tngonometnoal Operations, 1802 — 3, with a 

map 

„ (Part 2 ) — ^Trigonometrical Operations, 1803—6, with a 
map 

VoL II — Operations, 1807— 11 

VoL III — „ 1811 — ^14 Dated at Haidarabad m 1818 

VoL IV — Missmg from the Geographical Department of the 
India Office 


1 The Government Gazette of the time gave hie age at 75 
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Voii V — Operations to Jan 1823 Signed W Lambton, and 
counter-signed in 1832 by Everest 
Voii VI — ^End of Lamibton’s Eeports, with an Appendix by 
Everest, relating to hjs own operations under Lambton 
in 1822 — 23, and to Oapt Garhng’s in 1816 — 17 
Signed by Everest in 1832 

Abstracts of these accounts will be found in vols 7, 8, 10, 12, and 13, 
of the “Asiatic Eesearches ” The first three of these weie reviewed 
in the 21st volume of the “ Edinburgh Review ” (1813) by Professor 
Playfair Colonel Lambton published an abstract containmg the 
results of all his measurements from Punnae to Dumaigidda in the 
" Philosophical Transactions ” of 1818 See also Eveiest’s “ Account 
of the Measurement of an Arc of the Meridian (1830),” and bis 
series of letters to the Luie of Sussex (London, 1839), foi some 
further inteiesting particulars respecting Colonel Lambton and his 
services ^ The operations of the survey under Colonel Lambton 
are also described in the “ Account of the operations of the Great 
Trigonometrical Survey of India,” vol i , by Colonel J T Walkei, 
R E , E R S (Dehra Diin, 1870 ) There is a “Biographical Sketch 
of the late Colonel Lambton ” in “ Gleanings in Science,” vol ii , 
p 27, (Calcutta, 1830,) and an afticle “ On the Measurement of 
the Indian Meridional Arc,” in the same work, vol ui , p 337 
The whole of Colonel Lambton s operations are shown in a chart of 
eight sheets engraved by Mr Walkei 


1 Major Jems published some extiacts from Colonel Lambton’a Notices ofMalabfti 
(Coimbatore ?) m the Bombay Geographtcal Society’s Journal, vol iv (1840) 
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PIRST PERIOD OP THE TOPOGRAPHICAL SURVEYS 

1800-23 


Hithebto the maps of Indian districts had been based on mihtary 
route surveys The initiation of detailed topographical sniveys, 
based on triangulation, is due to Colm Mackenzie, one of the most 
indefatigable surveyors and persevering colleotois of mformation 
that ever served this country 

Colonel Mackenzie commenced his exploring labours after the 
close of the war of ISef In that and the following yeais he was 
at work in Coimbatore and Dindigul In 1790-94 he was engaged 
in surveymg Nellor, Guntur, and the Ceded Districts , and his 
journal in manuscript is among the most interestmg rehcs m the 
Geographical Department of the India Office In 1799 he v as 
appointed to conduct the topographical survey of Mysor 

It was Mackenzie who suggested the establishment of the Madras 
Military Institution, which, undoi the able supermtendence of 
Captain Troyer, trained most of the surveymg officers who, under 
Mackenzie and others, carefully surveyed the peninsula of India 
Mackenzie was engaged on the Mysor Survey durmg several 
years His system of triangulation was independent of Colonel 
Lambton’s, and the two officers do not appear to liave worked 
haimoniously Mackenzie measured hvc bases in the Mysoi 
country, in convenient situations, each from throe to five miles long, 
and connected them by triangles His results were a topographical 


1 “Eemaiks cm a jouiney in the couniaies ot Oammuin, Puiwathum, and Oanoul, 
Ibemg a contmnation of tho survey oi the frontiei and passes between the Ponnaii and 
the Krishna in 1794,” by Captain Cohn Mackenzie This manuscript volume is in the 
form of a journal, with aiehroological and other notes, and sketches on the maigins 
iho following manusciipt maps, diawn by Cohn Mackenzie at this peiiod, aio also 
pi 0861 ved in the Oeographic al Department of the India Olhee 

1 Nizam 8 dominions and Mysore, showing acquisitions of territory, 1799 

2 Militaiy chart of the Carnatic, 1802 

3 Roads from Bangalor, to Nelloi, &c , 1793 

4 Survey of passes leading from the Carnatic to Kaindl, 1792 

5 Passes between the Pennar and tho Kistna, 1794 

Mackenzie’s account ot the Pei wuttum Pagoda is published m the JsiaihcltocarcAes, v , 

p 308 
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COLIN MACKENZIE 


survey compiismg 40,000 sq^uaie miles, a general and seven pro- 
vincial maps, and a valuable memoir in seven fobo volumes, con 
tainmg, besides a narrative of the survey, much carefully digested 
statistical, historical, and antiquarian mformation Of these seven 
volumes, four have been found and restored to the Oeographical 
Department of the India Ofidce, after a long search The other 
three are missmg > * 

In 1809 Mackenzie was removed from the Deccan Surveys, and 
became Surveyor General of Madras In 1811 he went with the 
expedition to Java, where he got through much work with his 
usual zeal and energy, and resumed his post at Madras on his 
return m 1815 He superintended the contmuance of the survey 
of the Ceded Districts, commenced m 1809, until he was removed to 
Calcutta, and took up the appomtment of Surveyor General of India 

But his surveys were only a part, and, indeed, a small part of the 
stupendous labours of Cohn Mackenzie He devoted himself to the 
study of Indian antiquities, and visited every place of any interest, 
from the Kistna to Cape Comorin, accompamed by a native staff 
of assistants, copying and eoBeoting records He got together 
8,000 sassanums or tenures mscribed on stone or copper , and the 
Mackenzie collection consists of 1,668 manuscripts in different 
Indian languages, 8,076 inscriptions, 2,630 drawings, 78 plans, 
6,218 corns, and 106 unages He sent some beautiful sculptured 
stone work from the Amravati tope to the India House before 1820, 
and pubhshed various papers on Mstonoal and topographical sub- 
jects Among the results of hxs labours were the discoveiy of tho 
existence of tho Jam rehgion, and of other sects, and the descriptions 
of tumuh of early tribes 

After Colonel Mackenzie’s death, Horace Wilson volunteered to 
examine and leport upon his manuscripts, and the result appeared 
in 1828 ^ Our knowledge of the hterature and early history of 
Southern India is almost entirely due to the Mackenzie MSS 


1 In Dalrymple’s Onentisl Rejertoiy are papers by Mackenzie on routes in Nellore, 
and on tke source of the Pennar In the “ Asiatic Annual Register ” for 1804 are his 
Life of Hyder Aly, and his Histones of the Bijayanagai and Anagundi Rajahs, and 
in vol IX of the “ Asiatic Researches ” he first brought to notice the rehgion and 
monuments of the Jains 

® « Mackenzie Collection of Oriential Manuscripts,” by H H Wilson, Secretairy to 
the Asiatic Society 2 vols (Calcutta, 1828) A further senes of Reports on the 
Mackenzie MSS was made to the Madras Government hy Eevd W Taylor They 
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In 1811 Lieutenant G-arling, an 616Te of the Madras Military 
Institution, commenced the surrey of the Portuguese territory of 
Goa A base was measured at Cape llamas, and the survey was 
completed m 1812 Besides the maps, Lieutenant Garlmg wrote a 
memoir m four volumes, contammg a general description of the 
Gk)a territory, and detailed accounts of the coast, anchorages, rivers, 
population, and villages, with tables, cultivation, towns, and roads 
and passes 

As soon as the Goa Survey was completed, Lieutenant Garlmg, 
with Lieutenant Conner and three sub assistants, commenced work 
m Soanda and Bilgi, m North Oanara, in 1813 The topographical 
surrey of Soanda is founded on the base measured near Goa, whence 
a net of triangles was extended over the new country, and united 
With the stations of Lambton’s Trigonometrical Survey The detail 
was taken up by plane tables on a scale of one inch to a mile, and all 
topographical ob]ects that could be expressed on the scale were 
embraced in the survey The field work was completed m March 
1816, and the descriptive memoir, in two volumes, contains an 
account of the general aspect of the region surveyed, with details 
respecting the cultivation, water supply, inhabitants, tenures, trade, 
routes, and history 

Lieutenant Conner then proceeded to conduct a survey of the 
little mountamous piincipahty of Ooorg, exactly on the s&jpe plan as 
that of Soanda Colonel Lambton had carried his primary triangles 
through Coorg, so that Conner could use them as a basis on which 
to construct his secondary senes He commenced work in 1816, 
and completed the survey m October 1817 The memoir, in one 
volume, mtended to illustrate the map, contains details respeotmg 
the boundaries and extent of Coorg , a table of areas of the districts , 
accounts of the prmcipal places , descriptions of the mountams, 
nvers, forests (with a catalogue of trees), animals, agnculture, 
implements of husbandry, a register of villages, and tables of 
triangles, and of bearmgs and distances ^ 


are printed in vols 'vii , viii , ix , of the Madras Journal of iMorature and Science 
See a notice of Cohn Mackenzie in the Journal of the Royal Astatte Sotnely^ i , p 333, 
and Madras Joternal of Literature and Science, ii , p 262 

I Conner s memoir on Cooig was reprmted at Bangalore in 1^70 “ JleiliOir of the 

“ Codugn Survey commonly written Koorg,” hy Inentenant Connor, Surveyor 
(Bangalor Central Jail Press, 1870), 2 vols 8to Part I, p 187, part B, 
p 119 
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Travancor aad Ooclun were surveyed by Lieutenants Ward 
and Conner between 1816 and 1821 Tbeir memoir, m seven 
volumes, contains a journal , tables of tnangulation , and descrip 
tions of the districts, villages, forests, productions, and passes 
Extracts from it, descnbmg the bill tubes of Travancor, were 
published m the Madras Journal of Literature and Science,” 
vol I , pp 1 and 64 

Malabar was surveyed by Lieutenants Ward and Conner between 
1826 and 1829 Their memoii, m one volume, furmshes a special 
desciiption of each taluk, including Wynaad, but Ward refers to 
the great work of Buchanan for fuller details 

Tinnevelli was suiveyed by Assistant Suiveyor Thomas Turnbull 
and others, between 1807 and 1813, and the memoir which accom- 
panied the map is most valuable, but, unfortunately, it was left 
unfinished, owing to the death of its author Tinnevelli was a 
portion of the ancient Pandian kingdom, and the memoir describes 
inscriptions on granite walls, the temples and other religious 
monuments, the climate, population, products, and gives details 
respectmg the boundaries, the resources of each taluk, and the 
roads This was the best account of the people in the extreme 
south of India that had appeared since the publication of ihe 
“Lettres Edifiantes ” The Tinnevelli suiveyors, howevei, could 
not be induced to penctiate into the forest covered mountains 
towards the Travanooi fiontiei, from a not altogether erroneous 
idea that they were unhealthy, and there is still a large blank 
space on the atlas in that direction 

The provmces of Bmdigal and Madura weie surveyed between 
1816 and 1824 by Assistant Suiveyors Thomas Turnbull and 
William Keves, and afterwards by Lieutenant Waid Then 
memoiis are well wiitten and most valuable, containing full details 
respecting those pi evinces, and an account of the wild and little 
Icnown hill legion bordering on Travancor The account of the 


> The memoir on Malabar, by Captains Ward and Conner was communicated by 
Major Jems to the Bombay Geographical Society, and published in thoir vol iv 
(May 1840) The map of Malabar was drawn on a scale of one inch to a mile, but 
thexe IS only one sheet of it in the Geographical Depaitment of the India Office A 
beautiful reduction of it was drawn m 1832 at Madras, on a scale of two inches to the 
mile, hy C Ignatio, (draftsman), a complete copy of which is preserved m the Geo 
graphical Department The portion including Wynaad has been lithographed 
separately at Madras by Colonel Priestley 
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Palnai hillsj from Lieutenant Ward’s memou, is publislied in the 
“ Madras Journal of Literature and Science,” toI vi , p 280 

Ward and Keyes also surveyed the Coimhatoi district between 
1821 and 1624, and a descriptive memou accompanied their maps 
They weie the discoverers and exploieis of the Nilgui hills , and 
Ward completed a map and memou of that mountam knot in 
1821 An isolated range of hiUs, with a remarkable peak, separated 
from the Nilgiris by the Bhowani iiver, was named aftei the 
founder of the Great Survey, and is known as Lambton’s Peak 
Range 

The Carnatic was topogiaphically surveyed by the officeis of the 
Mihtary Institute, and Trichinapalli by Lieutenant Ward, whose 
memou, in two volumes, contains registeis of tiiangles , tables of 
bearmgs and distances , maps of loads on a scale of one mile to 
an moh, and accounts of the system of urigation, trade, and 
agriculture 

The eastern districts of Ellor, Rajmahendri, and Guntur weie 
surveyed between 1816 and 1823 by Lieutenant Mountford and the 
olBGLceis of the Military Institute The memoir on the Elloi 
Survey is in three volumes That of Ea 3 mahendri, in two volumes, 
by Captain Snell, contains tabulated routes with coloured maps 
Eor this survey a base was roughly measured on the boarders of the 
Colau Lake in May 1820, and connected by tnangulation with two 
of Lambton’s points near the Kistna The map was on a scale 
of one mile to an inch The survey of the Nizam’s territory, 
commenced in Colonel Lambton’s time, occupied upwards of 30 
years 

Thus full materials for a map of the whole peninsula of India 
south of the Kistna, based on Lambton’s Great Trigonometrical 
Survey, were furmshed The memoirs, with a few exceptions, are 
preserved m the Geographical Department of the India Office 
Those that are wanting are three volumes of the memoir of the 
Mysor Survey m seven volumes,^ that of Madura, and that of the 
Nilgiris by Ward, which were lent many years ago to some one 
who never returned them These manuscripts appear to have been 
placed m the hands of Mi Montgomery Martin, for publication by 


1 Wo have also a manusciipt volume by Colm Mackenzie, entitled, ‘ Eeport 
on the State and Results ot the Suivey of Mysore, in a googi^hical, statistical, and 
historical view, up to July 1st, 1807* with a map explanatory ” 
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THE SOTJBCB OP THE OANOES 


the Court of Directors A small portion of the Coorg Memoir 
appeared m two parts m the “ Oolomal Magazine ” during the year 
1842, and the whole was reprinted at Bangalor in 1870 Extracts 
from the Travancor and Dmdigal Memoirs were puhhshed in the 
Madras Journal of Liteiature and Science With these exceptions, 
and that of the Malahar Memoir m the “ Bombay Geographical 
Society’s Journal,” the whole of these valuable and mteresting 
memoirs remain in manuscript 

While the topographical surveyors of Madras were thus energeti- 
cally fillmg in and completing Colonel Lamhton’s work, their 
brethren m the north of India were not idle 

That mdefatigable geographery Colonel Colehrooke, was Surveyor 
General at Calcutta from 1803 until his death in 1810 He had 
previously made a series of astronomical observations m the Cai- 
natic in 1791, consisting of latitudes by meridan altitudes of stars, 
and longitudes by echpses of Jupiter’s satellites, and in the previous 
year he had made similar observations during a voyage to the 
Andaman and Nicobar Islands ^ He also made a survey of the 
Ganges , but only one of the ongmal sheets has escaped destruction, 
and is now in the Geographical Department of the India Office ® 
Colebrooke’s attention was early called to what was, at that time, 

one of the most interesting problems in Indian geography, the 

position of the source of the Ganges The only knowledge then 
attainable of the upper Himalayas and Tibet was derived from 
Chinese sources through the Jesiut noissionaries It appears that a 
map of Tibet was put into the hands of Eathei Regis at Pekm, m 
1711, and that he reported its defects to the Emperor Kang-hi, who 
resolved to procure one that was more accurate and rehable Two 
lamas, who had been instructed by the Jesuits at Pekm, were sent 
to prepare a map from Sming to Lhasa, and the source of the Ganges 
The results of their labours were given to the missionaries in 
1717, by whom they were communicated to Du Halde, and pub 
lished in Paris Much of this map was from oral mformation, but 
aU that was derived from personal observation appears to have been 
well laid down Our knowledge of Tibet and of the course of the 


1 ^‘Asiatic EeseaicheB, ’ IV , p 317, and p 321 

2 No 3, Mouth of the Cossimbazar to Colgong It is dated 1796 There are also 
three sheets of another incomplete set by ColebrOoke, dated 1801 

See “Narrative of the Mission of G-eorge Bogle to Tibet,” edited by Clements K 
Markham, CB , F E S (Trubnei, 1876) Introduction, p In 
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Saupu was entirely denved from this source, until the journeys of 
Oaptam Montgomerie’s pundits corrected the old lamas’ work, 
withm the last few years, while confirming its general accuracy 
The map published by Du Halde was re-examined by D’Anville, 
who moyed the source of the Ganges further north , and RenneU, 
in his fi.rst map, copied DAnyiUe almost exactly Afterwards, 
Anquetil du Perron obtained the results of some obserrations along 
the course of the Ganges from a Jesuit missionary named Tieffen- 
thaler, who did not, however, carry his compass survey beyond 
Hardwar, the rest bemg laid down from native information^ 
Bennell, in his second edition, adopted the position of the source of 
the Ganges from TiefPenthalei, which was based on no better 
authority than that of the lamas, namely, the report of natives 

Thus this important geographical question was left in a state of 
doubt , and Colonel Oolebrooke considered that, as Surveyor General, 
and for the honour of his country, it was his duty to attempt its 
solution 

In 1800, Lieutenant Wood, the former surveyor of the Irawadi 
in 1796, had, “by order of General Sir James Craig, ElB , com 
manding the Army m the Pield,” made an elaborate survey of the 
Ganges from Hardwar to Allahabad and m 1808, Colonel Cole 
brooke resolved to complete the examination of the sacred river 
from Hardwar to its source Captam Guthne and Mr Daniell, the 
artist in 1789, and Colonel Hardwicke in 1796, had already pene 
trated as far as Siinagar, and the observations of those ofideers 
had enabled Eennell to correct the error of Tiellenthalor in placing 
Srmagar N N W instead of E N E of Hardwar But the source 
of the Ganges had not yet been reached 

Such was the state of knowledge when Colonel Colobrooke 
obtamed the sanction of the Government for his expedition But 
while he was preparing to set out, the Surveyor General was seized 
with a fatal illness, and the execution of the project devolved upon 
Captain Webb, who was accompamed by Lieutenants Paper and 

1 There is a copy of this curious map of the Granges, published by Anquetd, in the 
Geographical Department of the India Office, entitled, ‘‘ Carte G6n6ral du cours du 
Gauge et du Gogre, dress4e sur les caites du Tieffenthaler, Missionaire” JPar 
M Anquetil du Perron Pans, 1794 

2 This survey is beautifully drawn and coloured on several sheets The MS is 
preserved in the Geographical Department of the India Office, and there iS also a 
second set of sheets of Wood’s burvey on a reduced scale But both aie m a 
disgraceful state from long neglect 
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Hearsey They suryeyed the course of the Ganges fiom Hardwar 
to near its source at Gangotn, and fixed the position of Srinagar, 
on the Aluknunda, and other points, between April and June 1808 ^ 
lu 1805, Colonel Oiawford, while conducting a survey in Nepal, 
measured some of the peaks of the Himalayas, and was the first to 
announce then immense height, hut the journal of his survey 
IS unfortunately lost Mr Oolebrooke, the Sanscrit scholar, and 
kinsman of the Surveyor Geneial, took a great interest in the 
question of the height of the Himalayan peaks, hereaftei to be 
finally settled by Andrew Waugh, and wrote a papei on the subject ^ 
After the untimely death of Colonel Colebiooke, the office was 
held by Colonel Garstin from 1810 to 1814, and Colonel Charles 
Crawford succeeded him During this period many useful route 
surveys were made by officers who accompanied the armies in Oudh 
and Rohilcund, and in 1807, Dr Buchanan, vho had so ably 
reported upon Mysoi and Malabai, was nominated by Lord 
Hastings to make a statistical survey of Bengal, with an account oC 
the condition of the people, their rehgion, agriculture, productions, 
&o He had efficient assistants and draftsmen, and his labours 
extended over seven years, from 1807 to 1814 ® 

In 1816, Colonel Cohn Mackenzie, who had been workmg in 
the Madras Presidency for more than 30 years, became Surveyor 
General at Calcutta, where he reduced and compiled many useful 
maps, and set several surveys on foot He eventually died there of 
old age in 1821, and was temporarily succeeded by Colonel Hodgson 


^ The Manuscupt of Webbs Surrey of 1809, m 12 sheets, fiom Hard war to 
Gangotii, IS preserved in the Geographical Department of the India Office ihe 
narrative of his expedition was wntten by his companion, Lieutenant Eaper, and 
published m the Asiatic Eesearches, ’ xi , p 446-63 

2 << In the Asiatic Rescaiches,’’ vol xii loi intciestingpaiticularsxespoctingoaily 
measuiements of Himalayan peaks, see also Muiray s Disco\ciios in Asia,'* ii , p 382, 

Bailhe Inaser's Journal, p 323, Buchanan Hamilton s Nepal," and the Quarterly 
Review," No 34 Lhe reviewer challenges the accuiacy of the observations, and, like 
a true conservative, declaies that the Andes will be found to be higher than the 
Himalayas 

3 Dr Buchanan’s Survey cost 30,000/ His MSS were sent home m 1816, and in 
1838 Ml Montgomery Mai tin got leave fiom the Court of Diiectors to publish 
extracts, which accordingly appealed m thiee thick volumes There are a series of 
manuscupt maps of the Bengal Distncts, drawn for Dr Buchanan, in the Geograx>hieal 
Depaitment of the India Office, but they are merely compilations to illustrate his 
reports, and were engraved by Mr Walker in 1838 for Mi Montgomeiy Martin’s 
book 
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After the termination of the Nepal War, Lord Hastings, in 1816, 
appointed Captam J A Hodgson and Lieutenant Herbert to sur- 
vey the mountainous regions between the Sutlej and the Ganges, 
which are bounded on the north by Chinese Tibet A base was 
measured by Lieutenant Herbert with staves made of deodara wood, 
latitudes weio fixed by stars’ /emth distances, and longitudes by 
observations of Jupiter’s satellites but, although the scientific basis 
of the survey is highly cieditable to the officers employed, the 
interior filling m was scanty and inaccurate ^ Captain Webb was 
employed to continue the suivey over the province of Kumaon, fiom 
1816 to 1820, and in 1818 Hodgson and Herbert were engaged ® m 
Gurhwal 

Between 1816 and 1821, Captain James Eranklm, a very accom 
phshed officer, surveyed the whole of Bandalkhand, and produced a 
valuable map of that region, and a memoir on its geology A 
survey based on routes and cross routes was also made in 1821 by 
Captain Johnson, of Bhopal and Bausiah, in Central India * 

The Sundarbans wore surveyed between 1812 and 1818 by two 
young biothers. Lieutenants Hugh and W E Morrieson They 
were much annoyed by tigers and alhgatois, and they relate how a 


1 The original manuscnpt map showing the base measured by Hodgson and Heibeit 
neai Saharanpur, and the triangulation founded on to ascertain the heights of 
peaks, IS preserved in the Geographical Depaitment of the India Office 

2 Intereskng accounts of these operations will be found in the Asiatic Researches, 
*\ol xiii , p 297, and vol xiv , p 60 and p 187 

The operations of Hodgson and Herbert were also published m a work entitled 
‘^Astionomical Observations in various paits of Hindustan, and a feuivey of the 
sources of the Ganges and Jumna,” by Capt J A Hodgson ‘‘ with operations foi 

determining the heights of peaks m the Himalayas, by Captains Hodgson and Hei 
“ belt, 1817 ” It contains an account of then measuiement of a base, with dra'^ings 
of the appaiatus 

Theie is a copy of this woik in the Geographical Department of the India Office, 
bound in led moiocco and gilt, with a manuscript title page 

In 1829, Herbert commenced a periodical at Calcutta, called Gleanings m Science, ’ 
to which James Pimsep was a frequent contribute! Herbeit became Astronomci 
at the Lucknow Obscrvatoiy in 1831, and Piinsep took his place as editor In 1832 
the “Gleanings” weie converted into the “ Journal of the Asiatic Society of Bengal,’ 
and have been published monthly evei since Herbeit died at Lucknow on Sep tern 
ber 24th, 1833 

2 The oiiginal “Journal of the Survey of Gurhwal, ’ by Lieutenant J D Heibert, 
8th Regiment NI, in 1818, is preserved m the Geographical Department oi the 
India Office 

^ The held books of Captains Franklin and Johnson are pieserved m the 
Geographical Department of the India Office 
(13441 ) E 
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tiger spiaag from a branei just oyer their theodolite while m the 
act of observing, ana how the shaking of the ground near them 
made the instrument vibrate, owing to the tread of huge monsters 
m the jungle Hugh died of jungle fever at Jessor m 1818, and 
his brother was killed m an action with the Gorkhas ^ 

A rough survey of Oattack was commenced m 1818 by Lieutenant 
Buxton , a survey of Bakarganj was mstituted in 1819 , and those 
of the Silhet frontier, and of Azunghur and Jaunpur were com- 
menced in 1818 A line of country was also surveyed by Lieutenant 
Jackson, from Midnapur to Nagpur in 1818, with a view to ascer- 
taining the practicabihty of makmg a road ^ 

In the Bombay Presidency, during this period. Colonel Moniei 
"Wilhams made a careful survey by compass and perambulator of 
Gujr&,t, Each, and Katiwar, between 1813 and 1820 , and some 
maps were compiled from route surveys in the Deccan, but none 
were based on triangulation Captain Dangerfield was engaged on 
geographical work in Malwa, and between 1812 and 1816 Colonel 
Dickenson and Captain Tate surveyed the town and islands of 
Bombay and Salsette, and this map was accompamed by a statistical 
memoir * 


1 Their field hooks are pieseived at Calcutta See “ Calcutta ReYiow,” vol Ixui 
(1859) 

® See a dispatch from Lord Hastings, dated February 16th, 1821 
3 The map of Bombay, by Dickenson and Tate, -was lithographed for Major Jorvis 
m 1843, on n scale of 1 inch to 1,200 yards , but it is very inacouiate 
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V 

SECOND PERIOD OE THE TRIGONOMETRICAL 

SURVEYS 

1823-43 


Sib Gboeq-b Evbbbst, and the oompbetion ob the 
Mbashbement or an Abo or the Mebidian 

On the death of Colonel Lamhton m 1823, his assistant George 
Everest was appointed to succeed him as Supermtendent of the 
Great Trigonometrical Survey of India , and thus the hope of the 
veteran surveyor, expressed m his last Report, was fulfilled A 
“ man was found, after he relinquished the work, possessmg zeal, 
“ constitution, and attamments wherewith to prosecute it ” 

George Everest, son of Tristram Everest, Esq , of Gwemvale m 
Brecon, was horn on July 4th, 1790 He began his education at 
Marlow, and completed it at Woolwich, where he passed a briUiant 
examination Efe sailed for Bengal as an Artillery Cadet in 1806, 
and executed a reconnaissance survey for Sir Stamford Raffles m 
Java m 1814-16,^ when ho became the faend of Mr John Crawfurd 
In 1817 ho was employed m estabhshmg a telegraph system from 
Calcutta to Benares, and 3 omed the survey in 1818 
Ho had been Colonel Lambton’s chief assistant lor upwards of 
five years At the time of his chief’s death he was engaged on the 
Bombay longitudmal series On takmg charge of the survey, ho 
found the most northern work to be a base hne measured at 
Takalkh^ra m the vaUey of Berar, but the tnangulation had not 
been extended so far Here Everest commenced work in November 
1823 

He was surrounded by many difficulties His coUeaguo, 
Dr Voysoy, died m December 1823, and Lambton’s principal 
assistant, Mr De Penning, a half caste from Madras, became weary 
of the service, and retired in Eebruary 1824 The rest of Lambton’s 
staff consisted of Madras men, who were unwilhng to go so far from 
their homes, and there were no tramed hands to take their places 


1 Tlie MS volume contammg the ongmal route survey of Java in 1814-16 is 
preserved in the Geographical Department of the India Office 

r 2 
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COLONEL EVEREST 


Everest himself was attacked with a severe fever, and his limbs 
were paralyzed Still he resolutely persevered, lest, if he broke 
down, the estabhshment should be scattered, and the trained men 
be lost, whom it would be impossible to replace He was lowered 
into and hoisted out of his seat by two men, when he observed with 
the zenith sector 

He now had to take the meridional aic senes across the Satpura 
hills,^ which bound the valley of Berar to the north, about 15 miles 
north of the Takalkh4ra base He anticipated that the density and 
magnitude of these mountams would cause a consideiable deflection 
of the plumb hue, and made some caieful observations with a view 
to deciding the pomt He then carried the tiiangulation across the 
Satpura hiUs as far as the plam of Sironj, where a base lino was 
measured with the old cham in E'ovembei 1824 In January 1825 
a soiies of observations was taken at Hahanphr near Siron], and 
then at last the Superintendent’s health completely broke down 
Ho was obliged to go to England on sick leave, but still retainmg 
his appointment, in 1826 

Durmg Colonel Everest’s absence, alongitudmal senes of triangles 
was extended from the Sironj base to Calcutta, over nearly 700 miles 
of difScult and little known country This important woik was 
entrusted to Mr J oseph OUivei, who had been Everest’s pupil from 
the time he first joined the survey in 1818, and whom he called his 
“ right aim ” 

Colonel Eveiest was in England from 1826 to 1830 , and his time 
was fully employed in studying the newest impiovements and 
supenntending the construction of instruments on the most approved 
principles "When he returned to India in 1830, he was provided 
with the best instruments that could then be produced He had 
a largo theodohte with an azimuth circle 36 inches in diameter, by 
Troughton , and two double vertical cucles three feet in diameter, 
by Troughton and Simms But the most important improvement 
introduced into the survey by Everest, at this time, was the measure- 
ment of the bases by compensation bars, instead of the old maceurato 
method by chams 

One of the objections to the cham method was the impossibility 
of determining the temperature of its different paits while in actual 


1 He calls them the Mahadeo hills 
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use Colonel Colby, of the Irish. Survey, invented the method of 
measurmg bases by compensation bars,’^ founded on the principle of 
eliminatmg the errors arismg from ch.anges of temperature by 
compensation oi self collection Advantage is taken of the unequal 
expansion of various metals to ehmmate the effects of variations of 
tempeiature altogether Two bars, one of brass and one of iron, 
each about 10 feet long, are firmly clamped together in the middle 
so that no motion can take place near the centre , and any expan 
Sion from change in temperature must be towards the extremities 
At a temperature of 62° the two bars are precisely the same length 
At each end of both bais an aperture is worked out to admit a 
conical pivot, and the two pivots, one in the brass the other in the 
iron bar, aie ad 3 usted to a flat iron tongue When the temperatuio 
rises, the brass bar will be lengthened moie than the iron one, and 
the tongues will mchne inwards, and v%oe versd Consequently 
there is a pomt on the tongues at winch theoretically the expansion 
of the bars is compensated by the inclination of the tongues, 
This point IS marked with a dot on each tongue, and the distance 
between these dots is, as nearly as it can be made, ton feet The 
bars are supported on brass rollers and enclosed in deal boxes, from 
which the tongues only project Before going to India, Colonel 
Everest tried the compensation bars m Lord’s cricket ground Two 
iron standard bars were made of 10 feet each, called A and B , and 
two brass standard scales of six mches, also A and B , with which 
the compensating bars and microscopes wore frequently compared 
.All the measurements wmre refoiied to these standards ^ 

Colonel Everest arrived at Calcutta in the autumn of 1830, with 
six sots of bars, and well supphed with the most improved instru 
ments He combined the appointments of Surveyor Gonoial and 
Supermtendent of the Great Trigonometrical Smvey m Ins own poi 
son He found that Mr Olhver had nearly completed the Calcutta 
longitudmal series, which originates at Kahanptir, and terminates at 


1 It IB said that a base 100 feet long in Ii eland was inoasmcd six times with 
Colby’s compensation bais, and that the extreme diflorence between the measurements 
did not exceed half the breadth of a shaip steel point on a plate of metal, observed 
With a microscope 

2 “Transactions of the Physical Class of the Asiatic Society of Bengal” 1839 
This was an interesting lecture by Everest on the compensation bars, the substance of 
which will be found in the Asiatw Researches, xviu p 189 
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Port WiUiaan, Calcutta On Ererest’s arnyal he resolved to measure 
a base hue of verification for this senes, which is mterestmg as the 
first basehne m India that was measured with the compensation bars 
Mr Taylor, the Astronomer at the Madras Observatory, was deputed 
to Calcutta to assist Colonel Everest at the measurement of this 
base It extends for 6^ miles along the road from Government 
House at Calcutta to Barraokpur The extremities are marked by 
two towers 76 feet high, which overtop the trees and houses ^ The 
measurement was commenced on November 23rd, 1831, fimshed on 
January 21st, 1832, and the triangulation of the Calcutta longitu 
dmal senes was completed on July 2nd, 1832 ® 

In 1832 Colonel Everest resumed the work connected with the 
mendional arc senes, and m the commencement he had to encounter 
difhculties which could only have been surmounted by a comhmation 
of q^uahties which are rarely found muted m one man TTis staff 
had to be framed to the woik, and, m addition to his mcessant 
labours in the field, he had to transact aU the busmess connected 
with his office as Surveyor General 

Hitherto the meridional arc senes bad been conducted over the 
elevated plateau of the Deccan, where numerous rooky heights 
offered excellent sites for stations But m extending the triangula- 
tion beyond the Siron] base, the surveyors entered upon a much 
more difficult country for their work Here the great plateau of 
Central India terminates with the high land round Gwalior, and the 
valley of the Ohambal commences Prom this pomt the east flank 
of the mendional senes is on flat laud, while the western side rests 
on low hills as far as Delhi But &om Delhi a wide plain, over 
grown with groves ot mango and tamarind, mtermmgled with lofty 
peepxd and haman trees, and thickly scattered over with villages, 
extends for 104 miles to the foot of the Siwahk hills, the first out- 
work of the Himalayas At a distance of a few miles from the 
observer on the great Gangetio plain, the trees appear to form a 
continuous belt of fohage, while clouds of dust often obscure the view 

1 Til® fbHo-Wing 6fficra.8 were engaged in measuring this Tbase Lieutenants Vestern 
and Bridgman, Mr Taylor tie Madras Astronomer, Messrs Logan, OUiver, Peyton, 
Tomek, Rossenrode, and Lieutenant Wilcox the Surveyor of Assam There is an 
account of the measurement in the Journal of the Astatic Society of Bengal, i p 71 
See also James Pnnsep s “ Determination of the Constant of Expansion of the Standai d ” 
i p 130 ’ 

® The area surveyed was 33,442 square miles Total cost 13,074/ 
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In entering upon tins dif&cult country. Colonel Everest was 
supported by able and zealous young assistants In 1832, Andrew 
Waugb,’- bis future successor, and E-enny joined tbe survey, and 
OUiver and Eossenrodo had already been in training for some 
years 

It IS the practice of the survey, before commencing tbe main 
tnangulation of a senes, to execute an approximate series by which 
the stations for obseivmg the angles of the mam senes are selected, 
and the positions of the triangles sketched out 

Mr OUiver commenced the new work by exploring the tract 
noith of the Ohambal, while Mr Eossenrode was deputed to carry 
on an approximate senes along the mendian of the great arc as fax 
as the Ohambal river It then became necessary to erect permanent 
towers for stations on the Gangetic plain , and in order to select their 
positions. Colonel Everest designed a mast 30 feet high, with a 
circular table, 40 inches m diameter at the top, round which a 
square scaffolding of large bamboo was bmlt This was mtended 
to obsoivo from, and 13 other masts, 70 feet high, with cross 
bamboo staves having an ignited blue hght at one end, and a sway 
rope at tho other, wore placed on the surrounding stations 

On December 6th, 1833, Colonel Everest arrived at Muttra, tho 
station for coUectmg bamboos for the masts and scaffoldmg The 
instrument used on tho top of tho observmg mast was a Troughton 
and Simms 12-inch thoodohto, constructed m 1830 The signals 
at tho pinnacles of tho other masts weio blue lights, burnt by sets 
of four, at intervals of 10 minutes But, owmg to the distance 
between tho stations, tho signals wore scarcely ever visible to the 
TinW eye, and it was necessary to lay the telescope m the proper 
direction, to be calculated beforehand by a senes of mmor triangles 
This system, invented by Colonel Everest, was called tracmg ” 

By May 1884* all the 36 stations between the Chambal and the foot 
of tho Sowahk hills had been selected Day and mght, at aU hours, 
from December to May, Everest was perpetually at work Colonel 
Lambton had used masts and flag staves as signals But, owing to 
tlie nature of the atmosphere, objects of this kind cannot he easily 
bisected m the day time dunng the healthy season, and are often 
mvisiblo for days together So Lambton chose the ramy^eason 
when the atmosphere is very clear, for field observations The con- 


1 NomiBated July 2nd, 1832 
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sequence was a reckless waste of life and health, besides much 
suffering and discomfort But luminous objects were found to 
succeed best in the dry healthy season Everest therefore substi 
tuted the heliotiope^ for day observations at shoit distances, and re- 
verberatory lamps with argand bumeis,® oi blue hghts, for the night 
The position of each station havmg thus been fixed, 17 permanent 
towers were erected They aie square at the base, about 60 feet 
high, with walls five feet thick at the bottom and two at the top 
The loof or terrace is supported by two large stone beams on which 
rests a cylmdneal well of masonry surmounted by a circular slab 
of sandstone At right angles to these stone beams, and 3] foot 
above them, are rafters supportmg the stage for the observer, lound 
which IS a hand lail with rings for the observing tent Thus the 
instrument is completely isolated from the stage on which the ob- 
server stands The instrument is hoisted up by a crane at one angle ® 
These important but tedious preliminaries havmg been completed, 
the great work of measuring the most noithern base foi the gieat 
arc series was commenced in the end of 1834 The region selected 
for this measurement was the Behra Ddn, a beautiful valley between 
the Siwalik hills and the Himalayas, 2,000 feet above the sea Tho 
western end of the base line is 1,886 and the eastern 2,073 foot 
above the level of the sea The measurement was commenced on 
December 1st, 60 compaiisons having first been made between each 
of the six compensation bars and the iron standard, while tho 
standards A and B were compared with each othei 101 times As 
soon as the base was measured it was remeasured in le verse order by 
Waugh and Benny, the error being 2 396 inches Tho whole dis- 
tance was 7 42 miles On March 28th, 1836, the work of measuring 
was completed The uncultivated part ot the country, over which 
the base Ime passes, was afterwards purchased by Captam Kirko, 
who called it Arcadia, in compliment to the great arc series Colonel 
Everest’s head quarters were at Hatipaon, m the Dehra Dfin, whence 


1 The hd.iotrope is a circular mirroi, 10 to 12 inches in diameter, fitted for veitical 
and hoiizontal motion 

2 The lamps constructed m 1830 consisted of a parabolic reflector 12 inches in 
diameter, apphed to an argand bniner, the whole inclosed in a wooden shed with a 
p^lass window, which served as a packing case in tiavellmg 

* See an article on the detail of the working of the Great Tiigonometiical Survor 
describing the duties in the field, the rules fox selecting stations the heliotrone and 
other apparatus, in the ‘Piofessional Papeis on Indian Engineenng, ’ vol iv p 303 
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he commanded a view of the lovely valley The base was transferred, 
by tnangulation, to the peaks of the Siwalik hills, called Amsot 
and Banog, which are visible both from Dehra and from the Gangetio 
plam During this period Colonel Everest’s health suffered very 
severely, and he was ordered home, but this was impossible, as none 
of his staff could then have taken his place 

Between October 1834 and June 1836, all the horizontal angles 
across the plain, from the Ohambal to the foot of the Siwalik hills, 
were taken The mstruments used were two three foot theodolites, 
one by Tioughton and the othei by Mr Barrow, the instrument 
maker whom Colonel Everest had brought out from England, and 
estabhshed as head of a factory at Calcutta Barrow’s theodolite was 
partly composed of portions of the old instiument of Colonel Lambton, 
and the cucle was graduated at Calcutta by Barrow Members 
of the surveying staff were now rapidly gammg knowledge and 
efficiency 

An observatory was formed at Kaliana, near the foot of the 
Siwahk hiUs It consists of a room 20 feet long by 12, terminated 
at eithei end bv a semicircnlai bow, and two side rooms Pillars 
aie passed up through the floor, and free from contact with it, and 
opposite each there are two meridional apertures 24 inches wide 
Here one of the double vertical circles was placed on a column of 
carved sandstone, surmounted by a capital of brass The instrument 
IS throe feet m diameter, and consists of two circles with a telescope 
between them These astronomical circles were found to vibrato 
so much as to lender accuracy impossible At liist this was attri- 
buted to the wooden tripods on which they were place d, but the 
same defect was appaient when they were removed to the stone 
columns, and it became evident that they were top heavy Eveiest 
set himself resolutely to work to devise a remedy He was ably 
assisted by Syud Mohsin, a native of Arcot, who came to Calcutta 
under the patronage of Colonel Blacker, the Surveyor General, and 
was engaged by Everest in 1830 The task was one of great 
dehcacy, and requiring an intimate knowledge of the subject, as 
weU as much mechamcal skill Einally, howevei, the great surveyor 
and his native colleague achieved a complete success 

On the 1st of October 1836, Colonel Eveiest took the field with 
both the large theodolites, and four 18-moh altitude and azimuth 
mstruments He divided his staff into two distmct parties, under 
himself and Andrew Waugh, and by Eebruary 1837 they had con 
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nected tlie Dehra Dlin base with that measured oh the Sironj plain 
near Kahanpiir in 1824 At the latter place another observatory 
was erected, exactly like that at Kaliana 
It then became necessary to re-measure the Siron] base with the 
same mstruments that had been used m the Dehra Ddn This 
work was commenced on December 1st, 1837, and completed on 
January 18th, 1838 The old base proved to be too short by 2 826 
feet, and the error was attributed to want of means of knowing the 
true length of the chain and the true temperature 
In October 1838 Captain Waugh was sent south to revise the 
angles m the Deccan with Troughton’s large theodolite, and he 
completed a senes of triangles over a meridional distance of 260 
miles, returning to Dehra m June 1839 To show the wonderful 
accuracy of these observations, it may be stated that the difference 
between the length of the Dehra Dfm base as measured, and as 
computed by tnangulation from the Sironj base was only 7 2 inches 
The difference of latitude between the Kaliana and Kalianphr 
observatories, which are on the same mendian, was fixed by simul 
taneous observations of the same stars with the two great astrono- 
mical circles The stars selected for simultaneous observation were 
36 m number On the 25th of November 1839 Captain Waugh 
reached the Kalianpfir observatory, with the instrument caEod 
“ Troughton,” while Everest and Kenny remained at Knbana with 
“ Simms ” The series of obseivations was completed on the 23rd of 
January 1840, and an arc of amphtude was thus determined on this 
section of the meridian Waugh then went south to Dumargida 
near the old Bidar base hue, and Everest came down to Kalianpfir 
Simultaneous observations of 32 selected stars were then commenced 
on November 24th, 1840, and completed on January 11th, 1841, and 
another arc of amplitude was determined. From Kaliana to Ka 
lianpfir the arc is 5° 23' 37", and firom Kalianpdr to Dumargida 
6° 3' 66 9" In 1841 Waugh proceeded to re-measure the old Bidar 
base line, after makmg 57 comparisons between the compensation 
bars and the standard The difference between the length as 
measured, and as computed from the Sirou] base, was 4 296 mches 
Thus were brought to a close the operations of the great arc of 
India senes, which extends from Cape Oomorm to Banog m the 


^ By the simxiltaneoiis observations of the same stars, the eriors in. the catatogned 
places of stars were ehmmated 
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Himalayas* The portion from Cape Oomormto Dumargida and the 
Bidar base is dependent on Lambton’s cham measurements That 
from Dumargida to Banog depends on the iron standard bars A and 
B, and the brass standard scales B was sent to England m 1843-4, 
and deposited at Southampton A was at first deposited in the fort 
at Agra, and now remams with the rest of the apparatus m ohaige 
of the officers of the Survey 

In these observations Everest deemed symmetry essential to 
accuracy m his triangles (“ triangles bien conditionnds ”), and allowed 
no angles to be less than 30° or greater than 90° The total cost 
of Everest’s Great Arc Series was 89,833Z , and the area covered 
56,997 square miles ^ 

In 1836 Colonel Everest had had a senous and almost fatal lUness, 
and at one time his recovery was pronounced to be beyond all hope 
In September 1837 the Court of Directors appomted Major Jervis, 
an engineer officer who had been engaged m some of the surveys 
m the Bombay Presidency, to succeed Colonel Everest as Surveyoi 
General m the event of his death, that the work might not be 
impeded Major Jervis had made himself well known in England 
by readmg papers and submitting proposals for improved methods 
of oonduotog the surveys,® and eventually the President and several 
Eellows of the Royal Society addressed a memorial to the Directors of 
the East India Company, urging them to adopt the views of Major 
Jervis, without alluding to the great services of Colonel Everest 
and his admirable stafC This proceeding excited great mdignation 
m those distmguished officers who had borne the heat and burden of 
the day, and gave rise to a series of letteis addressed to the Duke of 


1 There was an interesting discussion on the Great Indian Arc and the figure of 
the earth, between Archdeacon Piatt and Captain Tennant See the " Philosophical 
Transactions, 1855 ” (p 78) papers read before the Astronomical Society m January 
and June 1857 and the “Journal of the Asiatic Society of Bengal,” xxviu p 20 
Archdeacon Pratt held that it would be necessary to allow for the effect of mountain 
refraction on the plumo line, in calculating the curvature of the eaith 

* See his “ Address delivered in the Geographical Section of the Biitish Associa 
lion at Newcastle on August 26th, 1838, on the state and piospects of the Surveys 
in India, with a prefatory sketch of the principles and requirements of Geography, 
by Majoi Jervis, appointed provisionally Surveyor General of India, with introductory 
remarks, by Sir George Back, Vice President of the Section ’’ 

Itispnbhshed inVol iv of the “Bombay Geographical Society’s Journal ”pp 157- 
189 (1840,) and was printed separately at Torquay 
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Sussex ^ as President of the Eoyal Society, from Colonel Everest, 
remonstrating against the conduct of that learned body These 
letters are ■written in a vein of humorous sarcasm, and they so com- 
pletely gamed the -writer’s oh]ect that nothing more -was ever heard 
of Ma 3 or J ervis in connection with the Surveyor Generalship U seful 
service was, however, unintentionally done hy arousmg the great 
Surveyor’s indignation, for his letters contam many interestmg 
details which would otherwise have been lost 

The labours of Colonel Everest, as Superintendent of the Great 
Trigonometrical Survey of India, are hy no means comprised in the 
Great Arc Senes He also completed the Bombay Longitudmal 
Senes, and designed and paitly carried out a scheme for covermg 
Bengal and Behar -with a gndiron of trangles 

The Bombay Longitudinal Series had been commenced by Everest 
himself, as long ago as 1822, and he had reached as far as the 
mendian of 76°, when he received the news of Lambton’s death 
This portion was revised hy Lieutenant Jacob m 1840-41 During 
Everest’s absence in England, Captain Jopp, the Deputy Surveyor 
General at Bombay, proposed the contmuation of the work m 1827, 
and Lieutenant Shortrede * was appomted to undertake it But these 
officers committed the great mistake of commencmg from a base of 
their own, unconnected with Lambton’s tnangulation, and this too, 
m the teeth of remonstrances from Colonel Hodgson, then Surveyor 
Genera] at Calcutta They measured an independent base on tlio 
Karli plam, 40 miles east of Bombay, with a steel oham made hy 
Cary The rest of their work, as regards observations of angles and 
celestial azunuths, was considered hy Colonel Everest to be slovenly 
and ob 3 ectionahle, and he set it aside When Lieutenant Shortrede 
resigned in 1836, Lieutenant Jacob was appomted to succeed him, 
and took the field in October 1837 ® His lahouis were completed 
with the revision of Everest’s old woik by himself and Waugh, and 
thus the Bombay Longitudmal Series was fimshed m 1841 It is 

1 Published m a pamphlet by Pickermg, in 1839 

* Author of “ Logarithmic and new Astronomical and Geodesical Tables, ’ by Robei t 
Shortrede, Captain E I C S (Edinburgh 1844 ) lie afterwards had charge of the 
Punjab Revenue Survey, from 1849 until 1856 G-eneial Shortrede died at Black 
heath in 1 868 

® Between 1845 and 1848 Jacob made a catalogue of double stais from observations 
at Poona, with a five foot equatoiial by Dollond {Memmrs of the Astronomical 
Society, xvii p 79 ) He afterwards had charge of the Madias Observatory, from 
1848 to 1856 See the section on Astronomical Obseivations m India 
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315 miles m length The area surveyed is 16,198 square miles* 
Total cost 13,742? 

A complete revision of the famous old survey hy Ma 3 or Eennell 
■was also designed hy Everest He resolved to originate several 
Meridional Series from the Calcutta Longitudinal Series, to terminate 
at the foot of the Himalayas, and eventually to he connected hy 
another Longitudinal Series along the hase of the mountains This 
is the gridiron, m contradistmction to Lamhton’s network system 
of triangles The plan was approved m 1832, and nine stations 
about 60 miles apart, weie selected on the Calcutta Senes, as origins 
of as many Meridional Series , namely, 

1 Budaon, passing through Gwahor and the western part of the 

North-West Provmces to Dehra 

2 Banghir, through the western part of the North-West Pro- 

vinces 

3 Amua, going through the central part of the North-West Pro 

Vinces and Oude 

4 Kamra, do do 

6 Oarwam, do do 

6 Gora, gomg hy Gorakhpur, through the eastern part of the 

North-West Provinces 

7 JEunlaong, through the Lower Provmces 

8 ChmdwaTi do do 

9 Bmunath, which goes both north and south from the Calcutta 

Senes, through the Lowei Provmces 

10 Maltmcha, also gomg noith and south through the Lower 

Provmces 

Thus the North-West Piovmces, Eohilkhand, Oudh, Bahdr, and 
half Bengal would he crossed hy hnes of pnmaiy triangles, sixty 
miles apart 

The first senes taken m hand was that of Parisnath, under Lieu- 
tenant Western The northern portion was executed between 1832 
and 1836, and the southern part, extendmg to Bdlasore, under Colonel 
Boileau, between 1836 and 1840 The Budaon Series was com 
menced m 1832 hv Lieutenant llodeiick Macdonald, who died at 
his post, and finished by Captain Benny ^ The B-anghir Senes was 
begun hy Captain Waugh m 1834, and completed m April 1840 
The Amua Series was begun in 1834, and fimshed m June 1839 ® 


1 Vol ix, pt 1 


2 Vol IX , pi in 



94 


BElIEEMBlfaP OF G-EOSG-B BVBEEST 


The northern connecting smes Was also proceeded with in Colonel 
Everest’s time Captain Du Yemet connected the G-r^t Arc Series 
with that of Ranghir between 1841 and 1843, and in November 1842 
Captain Waugh continued the work thence to the head of the Amua 
Senes, through the Terai north of Rohilkhand,a fever haunted country 
covered with dense forest and brushwood Everest designates this 
piece of work by Andrew Waugh “ as complete a specimen of rapidity 
“ combmed with accuracy of execution as there is on record in the 
" volumes ” ^ 

The Supenntendent of the Great Trigonometrical Survey finally 
quitted the scenes of his labours and triumphs in 1843, and retired 
from the sea:vice after havmg been connected with the surveys for 
twenty-five years He refused the knighthood which was then 
offered to him, but accepted it with a C B in 1861 He had completed 
one of the most stupendous works in the whole history of science No 
scientific man ever had a grander monument to his memory than 
the Great Meridional Arc of India Everest’s was a creative genius 
The whole conception of the survey, as it now exists, was the Creation 
of his bram He entirely altered and revolutionized the old system 
of Lambton by substitutmg the griduon for the network method 
He mtroduced the compensation bars which have measured every 
base in India down to the piesent day He invented the plan of 
observing by hehotrope flashes, and the system of ray tracing, and 
designed the plan for the towers There have been modifications 
and improvements smoe his time, but nearly everything in the 
surveys was ongmated by the great geodesist Sii George Everest 
died m 1866 In one of his letters to the Duke of Sussex, he 
speaks of two of his assistants as havmg “attaihed a degree of 
" accuracy and perfection of skill which it would be impossible 
“ to surpass ’ One of these, now Sir Andrew Waugh, was his 
successor ® 

Eecords of the labours of Sir George Everest are to be found m 
the following pubhshed and manuscript books 

1 “ Account of the Measurement of an Arc of the Meridian ” 

(Londoh, 1830 4to ) 


1 Budaon Series, cost 11,2691 Area 12,466 sq miles* 
Eanghir Senes, cost 11, 837/ Area 16,087 sq miles 
Amua Senes, cost 10,495/ Area 5,565 sq rmlAa 

2 The other -was Major Renny Tailycur 
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2 “ Aocotmt of tlie Measurement of two sections of the Meri- 

dional Arc of India,” by Lieut -Colonel Everest — (London, 
1847 4to ) 

3 Account of the Compensation Bars, m the AsmUe ’Researches, 

xvm p 189 

4 Edmhurgh Review (1848 ) Vol 87, p 372 

6 A Series of Letters addressed to H R H the Luke of Sussex, 
by Lieut -Colonel Everest (London, Pickenng 1839 ) 

6 The operations of the Trigonometrical Survey from January 

1823 to 1837 Great Arc Series, Bidar to Sironj and Dehra 
Vol 7, parts i and ii , with Maps and Appendix to part ii , 
MS 

7 Calcutta Longitudinal Series, with a map Vol 8, part i 

MS 

8 Bombay Longitudmal Series, with a map Vol 8, part n , MS 

9 Budaon Senes Vol 9, part r, MS (Skeleton maps ) 

10 RangMr Series Vol 9, part ii , MS (Maps ) 

11 Amua Senes, &c , with maps Vol 9, part iii , MS 

12 Himalaya Longitudinal Series Vol 9, part iv , MS 

13 Pilibit Series Vol 9, part v , MS 

14 “ Remarks respeotmg the errors hkely to arise from the false 

position of the fixed axes of the pendulum,” by George 
Everest Memenrs of the Royal Astronommal Rooiety, iv , 
p 29 

16 On Instruments and Observations for Longitude for travel- 
lers on land,” by Colonel G Everest Journal of the Royal 
Gteogrmfhwal Society, Vol xxx , p 315 
16 “ Geodesioal operations m India,” by Sir George Everest 
Rr^h AssoemUon Reports, 1844, p 3, and 1846, p 26 
The obituary notice of Sir George Everest, by Sir Rodenck 
Murchison, m his anmversary address for 1867, will be found in the 
Journal of the Royal Gteographical Soeyvety, Vol xxXvn , p oxv 
There is another obituary notice m the address of the President 
of the Astronomical Society, on Eebruary 8th, 1867 Rroceedmgs, 
vol xxvu p 106 
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1823—1843 


The Revenue and Topogeaphioal Sukvets 
Dubing the penod from 1823 to 1830 there was a Surveyoi 
General at Calcutta, and Deputy Surveyors General at Madras and 
Bombay The post at Calcutta, from 1823 to 1827, was held hy 
Colonel Valentme Blacher, whom Sur Andrew Waugh speaks of as, 
wrth the exceptron of Everest, the ablest and most scrontrfic man 
that ever presrded over the Department ^ The revenue surveys m 
the North West Provrnces were commenced under hrs ausprces , and 
has thorough apprecratron of the rmportance of the surveys on a 
geodetic hasrs rs shown rn hrs able paper on the subject, whrch 
has been reprrnted by Sir Andrew Waugh Colonel Blacker dred of 
fever rn 1827, and was succeeded hy Colonel Hodgson, who had 
prevrously held the office from 1821 to 1823, and who now held the 
post until 1829, when he returned to England, rn the expectation of 
bemg employed on the engraving of the Indian Atlas ® Major? 
H Walpole acted as Surveyor General for a short time m 1829-80 
In the same year Colonel Everest assumed the duties both of Super- 
intendent of the Great Trigonometrical Survey and Surveyor General 
of India , and in about 1834 the posts of Deputy Surveyor General 
at Bombay and Madras® were abohshed 
There was convenience in placmg the whole Department under 
one head , hut it must be confessed that, owing no doubt to the 
absorbmg nature of Colonel Everest’s duties connected with the great 
arc, and to the difficulties which surrounded him in tiro orgamzation 
of hrs Department, the progress of the geographical delineation of 


1 Parliamentary Paper, April 1851 

2 This IS the same otEcei who surveyed paitof the Himalaya with Captiun Hoihoifc 
(See page 81 ) John Anthony Hodgson was born at Bishop Auckland on July 2nd, 
1777, and went to India as a cadet in 1799 After his return to England, he lived at 
Duiham He became aMajoi General in 184o, received a command in India, and 
died at Ambdla on March 28tb, 1848 Hodgson was also an accomplished astronomc r 
See the section on Astronomical Observations 

8 Captain D Montgomerie had been Deputy Surveyor Geneial at Madras since 
July 1829 A map of the peninsula of India, to be compiled from the surveys^ had 
been called tor so long ago as 1819 , and m 1830 Montgomerie submitted a map of 
most of the Madras Collectorates on a scale of four miles to the inch, with a sketch 
map of southern India, on a scale of 24 miles to the inch, as a key 
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tho country had languished m some degree durmg the period of his 
incumhency 

In 1828i Mr J S May, tho Supciintondont of tho Nuddea rivers, 
surveyed and made maps of the Ilugli, Bhagirathi, Jalangi, and 
Matahhanga , and J Prmsop lithographed maps of tho Hugh and 
Ganges, from old suivoys hy Oolohrooko, corrected up to Ins own 
time from May’s woik 

The revenue surveys in tho Noith-Wcst Provinces were commenced 
in 1823 They were undertaken mainly with a view to forming a 
settlement foi the land revenue, and the correct delineation of 
boundaries of estates vas considered of moic impoitance than 
accurate topographical detail , while lapidity ol execution, lathci 
than good mapping, was tho object of the surveyor Tho icvcnuo 
survey was divided mto two parts, scientific and native The 
scientific survey laid down, on a scale of four inches to the mile, 
the village hoimdanes, and the mam geographical featinos of tho 
country The native survey consisted of a rough plan of tho village 
and fields, called a sliujreh, and the list of the fields with thoir 
measurement, or klmsi ah 

Between 1822 and 1842, the districts west of tho Jamna (Hai- 
rianah, Panipat, Bhattiana, Delln, Uohtak, Gurgaon, Mattra, and 
Agra,) were surveyed in this way by Captains "W Brown, Simmonds, 
Ohvor, 'Wroughton,’- and Poidyco, tho districts of tho l)oab by 
Captams Piascr, H Lawrence, Wroughton, W Brown, Abbott, 
and Stephen , and those of llohilkhand by Captains Biinic, Brown, 
Bedford, Wioughton, Piasor, and Abbott 

Abbott and Stephen, between 1839 and 1842, completed a suivey 
of Bandalkhand in thieo maps, winch supoiscdod tho old route survey 
of Pranklm, and showed groat changes in tho country Soveial 
villages raaikedon Pianklm’smap arc not found in tho later survey 

The districts round Benares were surveyed from 1839 to 1841 by 
Abbott, Wioughton, Maxwell, Pordyco, and H Lawrence, whoso 
woik superseded tho old route surveys A survey of tho Sugar 
and Narbada country was completed by Captam Wioughton in 
1842, while that ot Bahai and Bengal was commenced in 1837, and 
was still progressing at the time of Evcicst’s retiiomont 

Lieutenant Thuillicr, who ontciod tho servioo in 1832, and is now 
Surveyor General of India, was engaged on tho survey of Ganjam and 

1 See a Biaiistical loturn ol the Matti a District (Act, 3835), hy Captam Wioughton 
— Tournal of the Anaiic Sodott/ of BcTtgal, v , p 216 

(13441 ) G- 
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Orissa, in conjunction with. Lieutenant Smyth,^ from 1839 to 1842 , 
and afterwards suiveyed the districts of Silhet and Oachar A 
rough survey was also made of Chittagong, foi a district map, 
between 1835 to 1841 , and in 1831 Lieutenants Norris and Weston 
surveyed the Beiar and Nagpore country, and made a map, which 
contamed much detailed geographical information 

The topographical details ot these Bevenue Surveys were tolerably 
weU executed until 1834, when a confeience of surveyors was hold 
at Allahabad, by order of Lord William Bentmck The groat object 
was to get the surveys done, in oidei to commence a now system of 
revenue settlement A new plan was therefore adopted, introducing 
economy and rapidity, and sacrificmg quality for quantity The 
maps were only required to delmeate village boundaries and sites, 
with rough outlines of loads and the courses of rivers, and wore 
mere skeleton sketches They preceded the Groat Trigonomotiical 
Survey and thus a pioper connexion was not in the first instanc c 
established between the two operations Major Bedford was appoint! d 
Superintendent of the Revenue Surveys of Bengal, under Colonel 
Everest, in the end of 1838 

On the first appointment of Captains Waugh and Ronny to the 
Tiigonometrical Survey in 1832, Colonel Everest sent them to 
explore the wdd jungly country between Chunar and the somecs 
of the Son and Narbada, up to Jabalpur They completed this 
^eivice, and submitted a topographical and geological rcpoit in 
1834^ 

The breaking out of the Burmese War led to the acquisition of 
much valuable geographical information in the direction of the north- 
east frontier of Bengal, and of that vast unknown region beyond, 
which then, as now, was dehneatod only from the maps of d’Anvillo 
Captam Bedford and Lieutenants Wilcox and Burlton were sent to 
explore the Brahmaputra towards its source in 1826, under instruc 
tions from Colonel Blackei, then Surveyor General Burlton 
surveyed the Brahmaputra as far as Sudiya, Bedford went up the 


1 Their memou ou the Ganjam district w preserved la the Greographical Depart 
meat of the India Office It contains an account of the boundaries, area divisions, 
soil, productions, population, ports, lakes, &c Their new map is in 15 sheets (and 
m mclex), on a scale of four miles to the inch 

2 A manuscript volume containing tho journal of the route from Shergotty to 
Chunar^ and thence to Jabalpur, by Lieutenants Waugh and Kenny, is preserved in 
the Geographical Department of the India Office At the end there is a Geological 
Journal,” with coloured sketches of the route 
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rivers Diliong (Sanpu P) aud Dibong until he was stopped by wild 
frontici tribes, and "Wilcox made one 30 urncy beyond the frontier 
up the Brahmaputra valley, and in another penetrated to the banks 
of the Irawadi ^ Captain Boilcau Pemberton surveyed the territory 
of Manipur and surrounding country, and portions of Cachar, 
between 1826 and 1830 , and from 1830 to 1837 Dr Bichardson 
and Oaptam McLeod made exploring -joumeys from Moulmcin to 
Ava and to Kiang Hung near the Chinese frontier To this day 
no explorer has succeeded in adding, in any appreciable degree, to 
the knowledge conveyed by the discoveiics of Bedford and Wilcox, 
as regards the region beyond oui north oast frontier, and towards 
the sources of the head waters of the Brahmaputia and Iiawadi 
Captain Pemberton’s exceedingly valuable large map, compiled 
from the route^ surveys of all these officers, was lithographed at 
Calcutta in 1838 ® 

In 1830 a survey was commenced to connect the map from 
Groalpara, where it tciminatod in Captain Wile ox’s survey of the 
Assam valley, with the surveys of the Ganges In 1834 Lieutenant 
Ommannoy was engaged in tracing the line of the Brahmaputra 
from Goalpara, round the difficult country at the root of the Khasia 


1 “ The Memoir of tho Survey of Assum, 1825-28,” with a detailed acoouat of tho 
discoveiics, and a map, hy Licutonaiil Wilcox, will bo found in tho Asiatic Researches, 
vol xviii , p 314 

2 rho record of those sui vcys will be found in tho following punted and xnanuscupt 
books — 

Vols XVI and xviii of the AnaUe EcHcarcliC^ 

No xxm of tho Sclediom from the Rceouh of the Bengal Government (18 5 'i) 

‘^Report on tho Eastern Fiontier of British India/' by Captem Pomboiion 
(Calcutta, 1835 ) 

Tom nal (abstract) of an expedition from Moulmoin to tho Chmoso frontier, m Dc combci 
1836, by Captain McLood — Journal of the Asiattc J^octetg of Bengal, vi , Pi ii , p 980 
riio Manuscript Journals of Captain McLcod*s and Dr Richardson'S expeditions arc 
presorvod in the Political Dopartmont of tho India Office They wore printed by ouhr 
of tho House of Commons in 1870, with a map compiled by Mr bannders CViptain 
McLeod s original map appears to bo lost 

Oiigiiial Toumal of Captain Tames Bedfoid on tho Biahmapiitra and Dihong 
1824-25 MS 

Note book of routo from Kusan on tlio Bihong, towards tho Rourco of tho Iiawadi 
in 1826, hy Lieutenant Wilcox MS 

I lold book of tbo survey of part of the Brahmaputia m 1825 Mb 

Suivey of tho Biahmaputra fiom Goalpara to Bishanath in 1828 MS 

These manuscupt volumes aio preserved in the Geographical Department of tho 
India Office 

G 2 
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hills, to Within thirty miles of Dacca, when a sudden ordei of the 
Government duected the work to be suspended, thus rendcimg it 
comparatively useless foi want of the connecting link which it 
would only have taken three months to compld e ^ 

In 1836 Ml Eergusson made a sketch suivcy of the lower Ganges 
and Biahmaputra, from Jafarganj to the sea, which was coni 
bined in a small atlas pubhshed at Calcutta by Mr J B Tassin , 
and a topographical survey of the nvei Hugh fiom Bandcl to 
Garden Beach was compiled and published in 1841, by Mr Charles 
Joseph ® 

The survey of the Nizam’s territory was progressing throughout 
the period of Colonel Everest’s incumbency, having been commenced 
in 1816 The officers engaged upon it were Captams Garling, 
Young, Macpheison, Du Vernet, Moiland, and Cusp The survey, 
based on the trigonometrical operations of Colonel Lambton, pro- 
gressed systematically and steadily It was conducted on the 
principles of the Madras Military Institution Survey, and the maps 
are full of topogiaphical detail They wcie accompanied by several 
volumes of memoirs, which are deposited in the Geographical 
Department of the India Office 

Several districts were re surveyed, and the surveys of others were 
completed in the Madras Presidency, including Nellor, Vi/agapatam, 
Salem, Ganjam, and the Arcots, between 1833 and 1840, by Cap- 
tams Snell and Macpheison In the Bombay Office some maps 
wore compiled, feom compass and peiambulation suiveys not based 
on triangulation, of Kach, Katiwar, part of Gujrat, Ahmodabad, 
and Surat Captain Grafton and Lieutenant Boyd weie surveying in 
the Deccan in 1829, ana a survey of the South Konkan was executed 
in detail by Captam Jervis, between 1824 and 1829, but it was 
grounded on imperfect triangulation, and is now obsolete * This is 
the officer who was to have succeeded Colonel Eveiest, an d, during the 
tune that he was m England in 1837, he obtamed a donation of 1,000Z 
from the Court of Directors, “ as a testimony of their high sense of 
the value of his labours In the same year he wrote a memoir 


1 James Pnnsep In the Journal of the Asiatic Society of Bengal,” iv , p 63 
^ See the Calcutta Review,’ ni , p 428 
3 ‘‘Bombay Quarterly Review,” p in , 133 
^ Nov 10th, 1837 (No 2,670 ) 
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on tlie surveys in India, whicli is published in the “ Journal of the 
Royal Geographical Society ” ^ 

In 1841 a map of Smd was compiled from the survey of Alexander 
Burnes and othci souicos 

The Revenue Surveys were under Major Bedford from 1830 to 
1840 , and m 1844 Major Wioughton succeeded, and was Supei- 
mtendent until 1847, when ho made over the work to Oaptam 
Thuillier, and died in 1849 

On the whole, although much was done both as regards explora- 
tion and the fiUmg m of topographical details, the incumhcnoy of 
Sir George Bverest will bo more memorable for the groat scientific 
results of his labours as a geodesist than for the quantity of reliable 
material that was furnished to the map makers It was said of 
him that " he would have uothing to do with researches which ho 
“ did not thmk admitted of the accuracy ho cultivated, lest his 
“ assistants, whom he had trained with so much care and labour, 
“ might lose thou aptitude for his objects 

^ Vol vii , p 127 (18 57) It la Modi ai Journal oj Tiiiiatutc 

and Science, vol vii,p 424 Major Jorvrs retired m 1842 In 1845 lit imblislud 
a tianslation ot Baion Ilugcls travela m Kashmir and tiro J'unjnb In 1856 ho was 
appointed the fiist director of the lopographrcal l)opdt of tho War Depaitmont, and 
(lied in 1858 Sro au Obituary Notice of Major Jervis, by IhofesTOt Phillips, lu the 
“ liaiisaclions of the Goologiial Society ’ 

^ “Proceedings ol the Astionomieal Soeioty, ’ xxvii , p 105 
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THIED PERIOD OF THE TRIGONOMETRICAL SURVEYS 

1843-61 


SiE AnkeeV WATian as Supbeintendent or the 
Geeat Teioonometeioae Suevey 
When Sir George Everest retired, he recommended that his ahlc 
and indefatigable lieutenant, Andrew Waugh, should succeed him 
In domg so he thus spohe of his successor “ He is beloved and 
" respected by all the subordinate members of my dopaitmont, and 
“ held in honour and esteem by aU who know him personally His 
“ talents, acquirements, and habits as a scholar, a mathematician, 
“ a gentleman, and a soldier, are of a high order ” Colonel Waugh 
took charge m 1843,^ and, like his predecessor, received the appomt- 
ments both of Superintendent of the Great Trigonometrical Survey 
and Surveyor General of India His first work was to complete Sir 
George Everest’s project for the triangulation of the impoitant 
region between the Great Arc Senes and Calcutta, including the 
North West Provinces and Bengal 

Lambton’s system has been to throw a network of triangles ovci 
the whole face of the country But Everest consideicd this to be 
unnecessarily laborious, and that nothing more was required than 
to execute meridional series about a degree apait, tied together at 
their ends by longitudmal scries Tins is termed the griduon 
system, and is analogous to the Fieneh and Russian methods Sir 
George Everest had pi ejected a griduon of which the Gieat Arc 
and a Calcutta Meridional Series formed two sides, the Calcutta 
Longitudmal Scries and a Series along the base of the Himalayas 
bemg the other two , and ten Meridional Senes, 60 miles apart, 
oiiginating from the Calcutta Longitudinal, and ending in the 
Himalayan Series, forming the grating It has been soon that 
three of these, namely, Budaon, Ranghir, and Amua, had boon 


^ Andrew Scott Waugh, son of General Gilbert Waugh, the Military Auditor 
General of Madras, was hom in 1810 He entered the corps of Bengal Engineers 
in 1827, became garrison engineer at Allahabad in 1830, and joined the survey 
1111832 
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completed m Everest’s time On assuming the command, Colonel 
■Waugh set himself steadily to work to finish his old chief’s project 

The Karaia Meiidional Senes comes next to the Amua, emflnfltmg 
from a hill called Karara on the Calcutta Longitudinal Senes, and 
passmg through Rewah, Allahabad, and Lucknow, to the Terai 
The first part passes through a hilly country covered with pestiferous 
jungle, and the rest is in the Oangetic valley The woik was com- 
menced in Eebruary 1838, under Mr Scully and Lieutenant Jones , 
but the whole party was prostrated with jungle fever, of which 
Ml Scully died In Eebruary 1842, Lieutenant Shortiedc took 
charge of the Kaiaia Senes, but he letued in 1845 It was then 
arranged that Mr Armstrong should advance irom the south, while 
Lieutenant Du Veinet earned a senes of tnanglos from the Amua 
Senes to the meiidian of Karaia, and thence turned south until a 
junction was efiected with Armstrong’s work In May 1846 this 
junction was established The area surveyed covered 6,819 sfiuaro 
miles, at a cost of Es 1,34,908 ^ 

Next comes the Gurwani Meridional Senes, 235 miles long It 
was begun in December 1846 by Lieutenant Du Vernet, and com- 
pleted on May 24th, 1847, the 18 inch thoodohto by Syud Meoi 
Mohsin being used foi measuimg angles in the first season, and 
Colonel Waugh’s 24 inch in the second The positions of Jaunpui, 
Oudh, and Eai/abad, woio fixed by secondary trungulation The 
area of the operations covcicd 0,298 square miles, and tho cost was 
Es 63,019“ 

Tho next is tho Gora Soius, 208 miles long, which was tora- 
menced by Lieutenant J ones in 1844, but he died of )unglo fcvei 
Lieutenant Oaifoith then took chaige, and completed the soikjs 
Of tho stations, six were on hiU tops, and 23 woio towcis in the 
valley of tho Ganges The area is 4,416 square miles, stuvoyed at 
a cost of Es 76,948 ® 

Then comes the Eurilaong Seiicb, 208 miles long, which was exe- 
cuted by Mr Aimstiong between 1848 and 1852 Of tlu 32 stations 
7 wore placed on hills, and the rest were maikcd by towers Tho 
senes crosses the iivcrs Ganges and Gogia near their junction 

Then follows the Chundwar Senes, 181 miles long, of which 86 is 
through hill country, with 11 stations, and tho rest in the Gangetic 
valley, where 19 towers had to bo erected It was commenced by 


1 Vol X , pts 1 and 2 


® Vol X , pt 8 


* Vol X , pt* 4 
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Mr Logan, m DeoemlDer 1843, and completed m April 1846 The 
area is 3,666 sq^uare miles, surveyed at a cost of Es 64,504 ^ 

The Parisnath North Meridian Series " was completed hy 
Ml Nicolson between 1850 and 1852 , and lastly the Maluncha 
Meiidional Series was commenced by Captain Eenny Tailyoui in 
1844 But, he was called away to seive as Brigade Major of 
Engmeeis in the Gwahoi campaign, and was present at the battle of 
Mdhdrdjpnr Lieutenant Eeginald Walher then took up the work, 
and completed it in 1846 The length is 157 miles, a laige propoition 
being over very unhealthy ground The area was 4,765 square 
miles, and the cost Es 62,878 ® 

The eastern side of Everest’s gridiron is formed by the Calcutta 
Meiidional Series, oiigmatmg fiom his base line in the Bariackpooi 
road, passmg north parallel to the Hugh and Bhagirathi nvois, 
and ending at a new base hne at Sonakhoda, ncai the foot of the 
Dujihng mountains The prehminaty work of selecting stations 
was begun by Mi Lane in December 1843, Mi Peyton took charge 
in 1844, and the series was completed m 1848 Ii consists of a 
simple series of triangles, and aE the 66 prmcipal stations necessitated 
the budding of a tower The area surveyed is 4,136 square miles, 
at a cost of Es 1,10,302 * 

We now come to the North Eastern Himalaya Soiics which 
connects the northern ends of ad these meridional scries, and the 
dangers and difOLcultios in the execution of which were fai greatci 
than have been encountered m the majoiity of Indian campaigns 
Mditary service, plentifullv rowaidcd hy the praise of men and by 
piizes of all kinds, is neither so perilous nor so honouiable as that 
of the Indian Surveyor, who devotes gioat talent and ability to 
scientific woik in the midst of as deadly peril as is mot with on the 
field of battle, and with little or no piospoct of ic aping the reward that 
ho dcsoives His labours, unhko those of a mere soldier, are of per- 
manent and lasting value , but few know who obtained the valuable 
results, except the gallant surveyor’s immediate chief and colleagues 
The Northwestern Himalaya Series was the most desperate of 
those grand undertakmgs, and the average slaughtei was greater 
than in many famous battles 

This memorable series was commenced in 1846, and completed 
m 1850, and was the longest series between measured bases m the 


1 Vol xi,pt 2 2 Vol xi,pt 4 ® Vol xu,pt 2 ^ Vol xai,pt 4 
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■world, being 1,690 miles long from the Dehra Dun base to that of 
Sonakhoda, in Purneah It was originally intended to have been 
earned along the Ilimalaya Mountains, but the Nepalese G-overn 
ment refused to allow the operations to entci their teiiiiory So, 
aftei ciossmg the hiUs of Guiwhal and Kumaon, the triangles wcie 
brought down into the Terai near Bareilly, whence they continued to 
pass through the deadly tracts of marsh and jungle which fimgo the 
Himalayas The first and second parts were, as has already been 
stated, performed by Du Vernet and Waugh himself , and the next 
section, as far as the head of the Ohandwar Senes, was completed, 
amidst great difidculties, by Mr Logan, who did the woik admirably, 
obseivmg with Barrow’s great theodohte In one season 40 natives 
died of jungle fever. Mi Logan was himself piostiatcd, and in 1847 
the whole surveymg party was conveyed in a helpless condition 
from fevei to Goruckpoie In 1847 Lieutenant Eeginald Walker 
took charge , but he also was attacked by the ternble scourge He 
hurried towards Darjeeling, and was found dead in his dooly when it 
arrived, on April 24th, 1847 Mr Charles Lane completed the eastern 
end in 1848, when Colonel Waugh himself joined the party, to carry 
on operations for fixmg the heights of Himalayan peaks The com- 
pletion of the worst part of this senes is due to the ability, com age, 
and perseverance of Mi Gcoigc Logan, who died from the effects of 
diseases contracted in the Toi u, about throe vears afterwards Of 
the five officers who had charge of the senes at different times, two 
retired, and two fell victims to the elimate 

The mightiest of the Himalayan peaks are visible fiom the prin- 
cipal trigonometrical stations of this senes, and were fixe d by mea- 
surements with the great theodohte The primary difficulty o( the 
computer was the identification of numerous points, the positions of 
which had been observed by different peisons from different points 
of view The series was carefully piojeetod on a scale of four miles 
to an inch, and the rays emanating from the stations of obseivation 
exactly drawn Then intersection defined the points sought for The 
area of the largest tiiangle to a Himalayan peak is about 1,706 square 
mdes, with a side 161 miles long The heights of 79 peaks wore 
fixed, of which 31 have names, and the rest only numbers Then 
positions are correct within a quarter of a second as regards latitude 
and half a second as to longitude, and the heights are probably tiu( 
to -within 10 foot, aU being too low, if anything, owing to doficction 
due to mountam refraction No 16 peak, the highest of all, 29,002 
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feet aliove the sea, was well aamed hy Colonel Wangh, aftei his old 
chief, Mount Everest 

The N E Himalayan Series ^ covered an area of 16,826 squaie 
miles, exclusive of the operations of the mountain peaks in Sikkim, 
which mcluded 73,920, or a total area of 89,746 square miles The 
cost of the survey was Es 2,14,257 

Colonel Waugh then proceeded to measure a base at the junction 
of the N W Himalaya and Calcutta Meridional Senes, to verify 
both triangulations, and with a view to the future extension of opoi- 
ations eastward into Assam The site selected was an unbroken 
level plain near Sonakhoda, and the measurement was performed 
in the season 1847-48 Waugh was assisted by Captain Ecnny 
Tally our, Mr Logan, and Mr Lane , but the whole paity suffoicd 
severely from fever Colby’s compensation apparatus, brought out 
by Everest m 1830, was used, and the measurement was proved by 
a system of mmor triangulation m four sections The bais wore 
compared with the standard 63 tunes before measurement, 60 at the 
middle, and 80 times afterwards ^ 

With the Sonakhoda base Colonel Waugh completed the project 
of Sir George Everest, for placmg a gridiron of trigonometrical scries 
over the North West and Lower Provinces Accurate data were now 
supplied for the complete filling in and mapping of this important 
region 

Operations were progressing to the south at the same time In 
1842 Captain Jacob had commenced the South Konkan Series fiom 
a side of the Bombay Longitudmal Series, but was obhged to go 
homo owing to ill health He was succeeded by Lieutenant Hariy 
Elvers, of the Bombay Engineers, who worked with an 18 inch 
theodolite, made by HoEond under instructions from Eater This 
series is not, in Colonel Waugh’s opinion, in the fiist rank of gco- 
detical operations, but it is sufificiontly accurate for gcogiaphical 
purposes The senes passes through Mahabaleshwar, and goes 
south as far as Goa® It was completed in 1844, and EiVers then 
took up the North Eonkan and Ehanpisura Series, which extends 
north as far as Nimach 


1 Vol XT , of the Trigonometrical Operations, MS 

Calcutta Eeview vol xxxvm (1863) 

Journal Asiatic Society of Bengal/^ vol xxxi (1862), p 32 

2 Vol XU , pt IV 

^ Vol XIV y pt 1 
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Sir George Everest had. also projected the execution of a chain of 
triangnlation along the east coast of India, from the Calcutta base 
Ime to the observatory at Madras , and two of the Meridional Series, 
namely, those of Parisnath and Malancha, weie to be extended 
south from the Calcutta Longitudmal Series, to join it The South 
Pansnath Senes was commenced as early as 1832 by Lieutenant 
Western, assisted by Lieutenant Boileau The next year Captain 
Macdonald was sent to take charge, hut fell a sacrifice to the arduous 
nature of the work, and in 1835 Boileau and the whole party were 
prostrated by sickness The series was completed in 1839 The 
work 18 second rate, but will answer all purposes of geography ^ 

The Coast Senes was commenced by Captain Thorold Hill, who 
had previously, from 1846 to 1847, been engaged on the South 
Malancha He was supplied with a now 24-inch theodolite m 
1847, and began the coast opeiations from the Calcutta base Imo, 
but found extreme difldculty in crossing the flat swampy country, 
mteisected by creeks between Calcutta and Balasore His health 
suffered so much that ho was obliged to go to sea for two years, 
and thus progress was very slow Ho was replaced by Mr J 
Peyton 

Alter the measurement of the Sonakhoda base, Colonel Waugh 
was free to undertake a woik originated by himself, and the acqui- 
sition of Sind and the Punjab offered a vast field for fresh opera- 
tions Ho conceived a project loi forming a giidiion of tiiangu- 
la^ion to the westward of the Great Arc Senes, to include all the 
newly acquired toiritoiy, which entailed more labour and was on a 
grander scale even than Everest’s gridiron to the eastward Colonel 
Waugh’s plan commenced with the Great Arc Senes, having the 
Dehra Dun base at the north, and the Snonj base at the south end 
Prom the Dehra base a N W Himalaya Senes was to be extended 
to near Attock, whore a new base was to be measured, while from 
the Sironj base the line of the Calcutta Longitudmal Series was 
to bo extended to Karachi, to bo called the Great Longitudinal 
Senes (Western Section) At Kar^ichi another base was to bo mea- 
sured, and a Great Indus Senes was to form the western side of the 
quadrilateral Pinally, a set of mtermediato Meridional Series was 
to complete the gridiron This magnificent project was commenced 


1 Vol xiii , pt 1 



108 


THE GEEAT LONGITUDINAL SEEIES 


in 1847-48, with the Longitudinal Senes from the two bases at 
Dehra Dun and Siionj 

Lieutenant Du Yernet began the North West Himalaya Series in 
1847 from the Dehra Dun base , hut in the following year an insur 
reckon in the Jasw m Dun drove the party fiom then woik The 
tnangulation was proceeded with hy Mr Logan, who reached Attock 
m 1853 The senes consists of 77 principal tiiangles, m quadii- 
lateials and polygons, covering an area of 33,000 square miles The 
direct length is 416 miles, and there are no towers, as all the stations 
are on mounds or hill tops 

The western section of the Groat Longitudinal Senes was com- 
menced from the Sironj base by Captain Eennie, assisted by Captain 
Strange, of the Madras Cavalry, in the end of 1848 Aftci the iiist 
season Eenny, who had done such excellent service during 1C years, 
retired from the Suivoy Department,^ and Captam Strange took 
charge of the series Ho was assisted by Lieutenant Tennant, E E , 
Ml C Lane, Mi Eossenrode, Mr Euit, and Mi McGill The 
tnangulation had to be taken across the rugged range of Aiavulli 
mountains, then over the great Tliuir or deseit to the north of the 
Eann of Each, and finally across the Indus valley to Kaidchi, 
which place was reached m April 1863, after five seasons of very 
severe work This series is 668 miles long, consisting of 173 piin 
cipal triangles, and covoiing an area of 20,323 square miles Of the 
117 stations only 22 are towers 

A few details respecting the progress of Captain Strange’s party 
will give a general idea of the obstacles to be encountered in work 
of this kmd The groat difficulty, peculiai to this scries, was the 
crossing of the desert No geodesical operation of the first order 
had, at that time, cvei been conducted in a desert, and expoiionco 
was thorofoie totally at fault as to the probable obstacles to bo 
encountered Stations had to bo selected, in the fi.ist instance, by 
an advanced party At each station a masonry platform had to be 
erected m a country entirely composed of sand, and destitute of 
building materials After this had been accomplished, the mnin 
party engaged in taking the final observations, numbering 200 men. 


1 On the death of his father in 1849, ho succeeded to the estate of Boiiowfield, in 
Foifarsliire, and letiied fiom tlie service, taking the name of Tailyoui He is now 
M‘i]oi Thomas Renny Tailyour, of Boiiowfiold His eldest son is named after his old 
colleague, Wangh 
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had to be maintained in the deseit during a whole season The 
desert furnished only three things useful to man oi beast, namely, 
grass, immediately after the lainy season, limited supplies of milk , 
and brackish, or, more correctly, salt watei in deep wells, scattered 
at wide intoivals The approximate seiics was conducted by 
Mr J Rossoniodo, to whoso courage, energy, and sagacity as a 
pioneer Captain Strange attributed, in no small degree, the success 
of the undoi taking The information gamed hy Mr E/Ossenrode 
while conducting the approximate series with a small party was 
invaluable in organizing the ariangements necessary to maintain the 
mam body during the succeeding season These arrangements 
involved the supply of provisions of eveiy description for 200 men 
durmg several months, and also the distribution of these provisions 
to the numerous detachments into which the party was necessarily 
divided Tor this purpose, dep6ts had to be established beforehand, 
throughout the tract to be crossed Special arrangements wore 
also necessary foi supplying the people with watei from distant 
wells Being favoured with good weather, and immunity from 
sickness, the final triangulation of the desert was completed in one 
season, 1861-62 In Novemboi 1862 Captain Strange’s party finally 
marched across the desert from Deesa to the voigo of the Indus val- 
ley, and commenced work m Sind These arrangements, requirmg 
so much calculation and foiethought, remind one of the precautions 
and minute attention to details which alone enabled McOlintock 
to explore the Arctic Ilcgions in search of Tiauklin Like 
McChntoek, the loader of the Q-rcat Longitudinal Series had to form 
depbts of food at eeitam intervals for his people, and to calculate 
exactly the weight of the food consumed by each man, and the weight 
Ins camels (the sleighs of the Thurr) could cany at each trip 

The principal stations in Sind are from 12 to 20 miles asunder, 
each defined by masoniy pillais four feet m dlametei, surrounded by 
a platform foi the observer’s tent, according to Sir G-eorge Everest’s 
pattern They vary in height fiom 8 to 36 feet, accordmg to the 
nature of the country inteivoning between two points of obseivation 
■When the only practicable view is obstructed by tiocs or houses, 
the practice IS to remove them, paying the owners fan compensation 
m communication with the village authorities Captain Strange’s 
party reached the boideis of Sind, and commenced operations on the 
8th of Bocomboi 1852 The first station was Ohortli, where it was 
necessary to observe from a tower 37 feet high, the side being 22 



110 


THE CHTJCH BASE 


miles long, and crossed by the Indus The viev was obstnictod by 
a dense hahool jungle, intersected, in many places, by sheets of water 
It was a tedious task to clear the line, and then it was long before 
the signal could be made out at the other station of Helaya, 22 miles 
away After a wearisome detention of 25 days, and much painful 
straimng of the eyes, occasional faint glimpses of Helaya woic 
caught, and at length the angle was satisfactorily observed At 
the nest station of Kanad there were fresh misfortunes The tower, 
39 feet high, began to emit a crackling sound towards evening, and 
luckily the great theodolite had not been placed, when one of the 
angles fell m These Sind towers weie built of alternate layers of 
wetted earth and stout branches, but this one had boon carelessly 
thrown up In rebuilding it a ramp was raised round the walls foi 
two thirds of their height At another place the groat theodolite 
narrowly escaped destruction fiom a humcane, and was lescuod by 
the despeiate effoits of its guardians, amidst the roar of the tempest, 
m a night of inky darkness Such are the soi t of harassing difficulties 
and delays winch form the daily life of the surveyor, hut which arc 
ever cheerfully faced and overcome Captain Strange and his party 
had their full share , but at length their work was completed, and 
the last angle of the senes was taken at Magar Pir Station, on the 
22nd of Apiil 1863 

At the western terminations of these two Longitudinal Senes it 
was necessary to measure bases 

Accordingly, Colonel Vaugh selected a site for the northern haso 
in 1851-62, m the Ohnch Doab, near Attook, and the chief officers 
of the survey. Walker, Montgomene, and Strange, wore summoned 
to assist at the measurement George Logan was also there at 
the commencement He adhered to his post, with undaunted loso- 
Inhon, though the hand of death was on him Ho had been at the 
measurement of every base since 1831, but hero he was forced to 
succumb, and this brave and zealous officer died at Musun, on the 
lOtb of June 18 64, aged 46 

The ground at the Chuch base was more level than at any previous 
one and as the plain was studded with ancient mounds, the termini 
were placed on two of them The stone piers used by Everest in 
1834 for bar comparisons, were brought all the way from Dehra 
Ddn m a platform cart, and set up on Dec 2nd, 1863 On the 6th 
there was a violent 'shock of earthq^uake Many compansons were 
made with the standard, but the length of the compensation bars 
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was foimd, as on former occasions, not to “be constant during a single 
hour of the day, owing to the dissimilar radiatmg power in the brass 
and iron The only available remedy was to compare them with the 
standard, under circumstances exactly identical with those prevaihng 
durmg the measurement 

The verification triangles of the Ohuch base were executed by 
Lieutenant Montgomerie, with Barrow’s great theodolite 

On the completion of this measuiement, the apparatus was sent 
down to Elardchi, where Mr Bossenrode had already selected the 
ground It is a nearly umform ascent from the south to the north 
end, with masonry towers at the termini The verificatory tri- 
angulation was effected by Lieutenant Tennant previous to the mea- 
surement, and the apparatus was delivered over to Captain Strange, 
who had the principal charge of the Kaidchi base operations, 
under Colonel Waugh Syud Mohsm, the mathematical mstrumont 
maker, came round by sea from Calcutta The Surveyor General 
himself had been overworked with his multifarious duties, and had 
been prostrated by fever, but jomed the party at Karfichi, on 
December 6th, 1864 Montgomeno, Tennant, and Nasmyth were 
also present 

The measurement was commenced on December 6th, 1864, and 
completed on January 20th, 1866 Lieutenant Tennant also took 
810 observations to fix the latitude of Karachi 

Colonel Waugh took especial pains m the preparation of the 
volume recording the measurement of the Clinch and Kardchi 
bases , and previously drew up instructions lor the selection of sites, 
and a memorandum to serve as a guide for other base lines that may 
hereafter be measured No man living has had so much experience, 
and he made the volume^ as complete as possible, furnishmg detailed 
instructions and suggestions for every conceivable contingency 
His fiTial conclusion was that Colby’s compensation system was un- 
satisfactory , and ho recommended that the Survey should bo 
equipped with a now apparatus of the most perfect kind, (roe from 
^11 its defects Careful observation, extending over many years, 
showed that the relative length of the bars changed according to 
some law independent of tcmpeiaturo He would, therefore, discard 
the compensation principal, and substitute simple iron bars 10 feet 


1 MS Vol not numbered 
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long, coupled by a pair of micioscopes revolving round an axis 
regulated by a level 

It remained to complete tlie quadrilateral by connecting tlio two 
bases at Cbuch and Eaidohi along the Indus valley Tins opti- 
ation IS comprised in the Great Indus Soiics, vfbich was commenced 
at both ends, the parties to meet and connect then woiL hal( way 
The approximate tiiangulation of the southern half, commencing 
from Kard-chi, was cfTected m a remaikably shoit time by Mi 
W 0 Eosscniode^ Majoi J T Walkei took charge of the noi them 
section of the Indus Senes m October 1866, with Lieutenant Bascvi 
as his assistant One flank was placed in the Sind Sagui Do ib, 
and the other in the Derajat, with the Indus between them, as lai 
as Sukkur , bu't below, the series is taken along the westeiii bank ol 
the Indus to Karachi At the conclusion oi the season of 1867 
the mutinies broke out and Majoi Walkoi pined the moveable 
column undci Geneial Chamberlain at the siege ol Lellii, whoie lu' 
was wounded This throw back tbo woik a yeai, but in 1868 it was 
resumed The Indus Sciies was completed in 1860 It is 700 males 
long, and covers an aiea of 2,926 pimcipal and 8,167 secondary 
triangles Of the 148 stations, 122 in the flat i alloy ol the Indus 
arc towers The heights of numerous peaks in the Suhraan moun- 
tains weio fixed, but pohtical considerations pi evented the exiilo- 
ration of that lango ' 

In 1866 Colonel Waugh determined to institute a soiios of levelling 
operations to determine the height of the base linos in the intoiioi 
These heights had already been approximately moasuiod by voitieal 
observations between the pimcipal stations The method ol detoi 
mining heights of stations above the sea by taking rceipiocal vertical 
angles, which was the plan which had hitherto been puisued in the 
Suivoy, IS susceptible of a high degieo of aecuiacy, piovidod that 
the observations are taken during the period of minimum leliaetion, 


^ Ibis senes formed tlic basis foi the femd and Khalat Boundaiy Huivcy, for the 
conduct of which Captain Stiango drew up a set of mstiuctiouB I he lino begins at 
Capo Monze, follows the Eiver Ilubb for 80 miles, and then appi caches close to the 
sides of the triangles of the Indus Seues The boundary pillais waic all connected 
with the Indus Senes Tins boundary survey was entrusted to Mi J Eossoniodc 
2 Blue book Eeport for thiee yeais, ending 1858 59 

Calcutta Eeview (1863) ’ vol 38 Major Walker has coninbufcod an ihtorestmg 
paper on the Suliman Eange, to the Geographical Society, entitled “ On the Highland 
legion adjacent to the Trans Indus frontier of India ^ By M ijoi Walker of the Bombay 
Engineers — Journ R G S ^ xxxn , p 303 
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which occurs between 1 and 3pm But the series oJt triangles is 
the longest in the world, and it became necessary to chock the 
losults of the observations by vertical angles, by instituting a scries 
of levelling opeiations 

The senes was commenced in the Indus valley in 1868, under 
the superintendence of Major Walker, and has connected Kardchi 
with the Ohuch, Dchra, and Sironj bases The spirit levels used 
wore 21 inches focal length, and had been made for the Punjab 
Canal Department The levelling staves were painted, and divided on 
both faces to feet, tenths, and hundredths, one face bomg white with 
black divisions, and the other black w ith white The opeiations wore 
commenced by three observers working ovci the same ground , and 
the lesults, as regards agreement with heights pioviously dotermmod 
trigonometrically, were remarkably satisfactory The distance from 
the sea to the Ohuch base is 706 miles, and the difleronoe between 
the result by vertical angles and that by spirit levelling was found to 
bo only 3 feet 2 inches At Dchra the difference was 6 foot 1 inch , 
and at Sironj, in levelling from Dohra, 1 foot and 8 inches , and 
from Kardchi to Sironj 2 feet 1 inch ’■ 

As soon as the measurement of the Karachi base was com 
plotod, the survey of Kashmir, and tho mighty mass of mountains 
up to tho Tibetan frontier, was commenced, under tbo suporm- 
tcndcnce of Oaptam Montgomerie, who began work in tho spring of 
1865 with tho 14-inch theodolite by Troughton and Simms Great 
dil&cultics were encountered Irom tho outset, and manfully over- 
come Tho Kashmir Senes originates from that of tho North 
West Himalaya between Sialkot and Gurdaspur, and during the 
first season it was taken across tho Pir Panjal range into Kashmir 
Two of tho stations were 13,000 and 15,000 feet above tho soa 
Bmldmg materials had to bo dug out of the snow for tho station 
pillars, and the observers were detained at one station for 22 days, 
owmg to tho storms of snow and tho foggy weather Afterwards, 
as tho party penetrated into the mountains, tho height of tho stations 
averaged 17,000 feet, and lummous signals were used from peaks 
19,000 and even 20,000 feet above tho sea Between 1865 and 1861 
tho tnangulation was extended over 93,500 square miles Mr 
Johnson, one of the party, took observations fiom a station which 

1 Tables of Heights m Sind, tho Punjab, N W ProYincos, and Central India, for 
May 1862’’ (Calcutta 1863 ) Major Walker commumcated a paper on the methods 
of fixing the heights of Stations, in use in the Groat Trigonometrical Survey of India, 
to the Astronomical Society — Memoirs Astronomical Society xxxui , p 103 

(13441 ) H 
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was 20,600 feet aboTe the sea, and marks weie erected on peaks 
as higb as 21,480 , wlule a peak on tbe Kaiakoinm lango tcmpoiarily 
called K 2 was found to have a height of 28,290 feet, and to bo 
second only to Mount Eveiest This most diifficult and laborious 
survey is remarkable toi its accuracy and m a ciicuit oi 890 miles, 
only a disci epancy of ^ of a second m latitude and of xV longitude 
was found In the Kashmii Series the topographical filling in by 
plane table advanced with the triangulation, both being undci 
Captain Montgomerie 

Of the Meridional Senes forming the bars of Colonel Waugh’s 
gridiron, the Jogi Tila, executed by Captain Walker and Lieutenants 
Tennant and Brownlow, passes by Jhelum, and is stopped by the 
Great Deseit The Gurhagaih Senes is on the moiidians oi Amritsir 
and Eirozpur, and extends south, joining the Aiumha Senes by 
Captain Rivers, at Ajmir It was commenced by Lieutenant 
Tennant, but almost entiioly executed by Mi Shclverton It was 
designed foi the incorpoiation of the Revenue Survey with the 
general map of the Punjab Captain Nasmyth, aftoi tiiangulatmg 
Katiwdr and Each, connected his work with the Groat Longitudinal 
Senes 

In 1865 Captain Strange was appointed to take chaige ot the 
Eastern Coast Series, succeeding Mr Peyton, v ho was invalided 
Captain Stiange left head quaitcis at Masauii on the l7th ol Oo- 
toher for CattacL, and visited the fine observatoiy at Lucknow on 
his way ^ The early leports of tins Coast Senes record a yearly suc- 
cession of disasters, disappointments, and failures , and it takes lank 
among the most difficult of the whole survey Captain Stiango 
was ably assisted by Mr W C Rossenrodo, who pushed forward the 
appioximate series, and by Mr Clarkson The difficulties consisted 
in an maccessible country, unhealthy climate, unfavourable state of 
the atmosphere, and an inefficient native staff At one station the 
party was detained for 19 days before they could obtain observations 
In 1866-67 Mr Claikson completed the Sambalpur Senes, Mi 
Shelverton commenced a secondaiy senes from the Chilka lake to 
Balasore, to fix the coast line, and some progress was made in the 
mam triangulation But the whole paity suffcied from a jungle 
fever, producing the utmost debility and depression both of mental 
and physical powers, and six men died of cholera In 1857-58 

1 The Lucknow obser\atory, with its instruments and the whole of its valuable scuts 
of obsei vations, was entiielj destroyed during tbe mutiny 
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further progress -was made , but m Augnst 1860 Oaptam Strange, in 
oonsoq[uence of Ins piomotion, legimentally, to tho rank of major, 
was obliged to retire from charge of the senes, and from tho Survey 
Depaiment, after a seivice m it of thutcen yoais In addition to his 
ability as a survoyoi, his raie knowledge of tho mechanism of 
mathematical and astionomical instruments, his never failmg ic- 
souice m an omcigcncy oi when any accident happened, and his 
inventive faculty, loiidored him a pio eminently valuable member of 
the Survey He was succeeded in tho chaige of the Coast Senes 
by Captain Basevi 

The Superintendent of tho Suivoy designed and saw tho com- 
mencement ol two more important Longitudinal Scries, one from 
Calcutta to tho eastward, and the othci extending iiom the Sona 
khoda base into Assam 

Sii Andrew Waugh became a Major General, and was kmghtod 
m 1861 lie letired m March 1861 after having held tho appoint- 
ment foi 17 years When he returned to England, he took with 
him the appreciative thanks of his Government, and tho attachment 
of a splendid staff of surveyors who had been trained under his 
auspices ^ He had pushed forward the great work with such ability 
and energy that his successor could see his way to its completion in 
a specified number of years 

Tho results of Sn Andrew Waugh’s labours will bo found m tho 
following volumes — 

(1 ) Vol 10, parts 1, 2, 3, and 4 Accounts of tho Karara, North 

Longitudinal connecting Amua and Karara, Guiwani, and 
Gora Senes MS 

(2) VoJ 11, parts 2, 3, and 4 Ohandwai, Ilurilaong, and North 

Parisnath Senes MS Part 1 of this volume is wanting 

(3 ) Vol 12, parts 2, 4 Malancha Senes Calcutta Meridian 
Senes Measurement of tho Sonakhoda base MS 
Parts 1 and 3 are missing 

(4 ) Vol 13 Part 1 Southern Parisnath Senes MS Tho 
remainder is missing 

(5 ) Vol 14 Part 1 South Concan Senes in tho Bombay Presi- 
dency MS The lomamder is missing 

(6 ) Vol 15, and appendix m a separate volume Tho North East 
Longitudmal Scries MS 


1 1 he whole* staff, 191 m number, presrutcel Sn Andiew Waugh with a scivico ot 

plate m 1 862 
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(7 ) Volume on. the Chnch and Kaxd,clu base lines ; aa.ot ntun- 

hered MS 

(8 ) “ Report by Colonel "Waugh on the extent and n.Oi'fcxa.aee of the 

operations of the Grand Trigonometrical Sur-xrey^» ^th 

Appendices Called for by Mr Joseph Iliimo^ €tnd pre- 
sented to Parhament in April 1861 

(9 ) Report on the Surveys of India, by Sir Andiow "VVa-ugh, for 

the three years ending 1868-69 

(10 ) Report on the Surveys of India, by Sir Andio-w "Waugh, 

dated January 31st, 1861, bemg his last 

(11 ) “ Calcutta Review ” for 1842, vol 4, p 62 Oia tlie Great 

Trigonometrical Survey 

(12) “ Calcutta Review ” for 1863, vol 38 On tho G5-x*eat Tri- 

gonometrical Survey This article is by Coloiiol "Walker 

(13) “Journal of the Asiatic Society of Bcugar’ foilS63„ vol 31, 

p 22 

The labours of the survey under Sii Andrew Waugh wox-e "brought 
to pubhc notice m several of tho annual addresses ol tho lE^residents 
of the Roval Geographical Society,^ and in 1866 ho was £fwa.rded the 
Gold Medal 

A history of the operations of tho Gieat Ti igonometirical Survey 
down to the time of Sir Andrew Waugh’s resignation, c oxia.j>xled from 
the reports, by H Duhan, personal assistant to tho Suivr‘37"03? General, 
wdl be found in five articles in tho “ Professional Pap(‘ 3 cs on Indian 
Engineermg,” edited by Major J G Medley, OE, (Rurlci), vol ii, 
p 286, and p 398, and vol iii , pp 94, 305, and 402 Tho ctn-fcicles are 
Jlustrated by a map showing the direction of tho senes axxd. "by prints 
of the astronomical circle by Troughton and Simms, of sn slcetch le- 
presentmg the measurement of a base line, of an obsonving tower, 
and maps of the Tso Moran lake and of tho Raltoio ghioiexr m Tibet, 
as surveyed by Captain Godwin Austen Tho filth artiolo describes 
the operations of the Kashmir Survey 

1 By Site Murcliisoii m 1844 and 1845, Lord Cololiostir lu 1846, Hamilton 

in 1848 and 1849, Admiral Smyth in 1851, Lord Ellosmoro m 1855, At-clnairal Beechey 
in 1856, and Lord de Oiey in 1860 
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THIRD PERIOD OP THE TOPOGRAPHICAL SURVEYS 

1843-61 


The Revenue and Topogeaphical Suevbys. 

Geeat progress was made m tEo Topographical and Revenue 
Surveys during the aumimstration of Sir Andrew Waugh, who was 
admirably supported hy Major Thuillier, his Deputy in the Surveyor 
General’s 0f3.ee, from 1847- 

In 1861 the Ofl3cial Manual ol Surveying lor India, by Captams 
Smith and ThuiUier, was published , ^ a thick volume divided into 
five parts — 

1 Geometry and trigonometry 

2 Surveying mstruments 

3 Surveying 

4 On native field measurement (kliasrd) 

6 Practical astronomy, and its application to surveying 

The great value of Colonel ThuiUiei’s Manual lies in the sound 
instruction it supphes to surveyors Eoi the last quarter of a 
century it has been the means of inculcating stiict professional 
principles and rigorous procedure in the Revenue Settlement Depart- 
ment It contains clear explanations of the method of preparing 
and surveying village circuits, of the mode of demarcating and of 
keeping native records, and of the system of collecting and utilismg 
statistical mformation 

Captam Roileau prepared a now and complete sot ol traverse 
tables, chiefly for the use ofdcers of tho Revenue Survey It was 


^ “ Manu il of Surveying foi India, detailing the naodo of optiaiions m llic Eovenucs 
Survey of Bengal,’ compiled by Captains li bmytli and 11 L lliuillia (Calcutta, 
1851 ) “0 xlcatta Eeviow, ’ vol xvi , p 321, 1851 A second ( dition of the “ Manual, ’ 
with additions, was published m 1855 In 1875 Colonel Ihuilhcir brought out tho 
thud edition of the Manual of Siu voying foi India ” Iho work was carefully lovised, 
improved, and extended , and some of tho elementary poition gave Way to more useful 
and valuable professional papeis in iho Appendix It was brought up to date in all 
essential particulais The Appendix to the thud edition contains Sir Andrew Waugh's 
“ Instructions foi Topographical Surveying,” a memorandum on the use of the piano 
table, and many useful tables 
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the first that was calculated to single minutes, or carried out to five 
places of decimals 

The Revenue Survey is conducted as follows — The settlement 
officers mark the boundaries of the pargma, and furnish the sui 
veyoi with a rough sketch dcmaication map, called thak-bust 
With this map men go round, fixing the stations and clearing the 
ground foi measurements The surveyor then runs a line fiom 
station to station, as near the boundary as possible, entering eveiy 
measuiement m a field book, and parties of village boundary sur- 
veyors do the same with the villages The Jehasj a, or field measure- 
ment by natives, is checked by the general survey , and the physical 
details are filled in by the piano table The paigana maps aio 
drawn on a scale of one mile to an inch, and the /illah oi district 
maps four miles to an inch The plans of cantonments aio drawn 
on a scale of 12 or 18 mches to a mile 

One important object of the Revenue Survey is to fill up the out- 
lines fixed by the Gioat Trigonometrical Survey, and, as the “ Cal- 
cutta Review ” expresses it, “ to put sinews and flesh on the colossal 
skeleton which that survey constructs ” 

In 1861 Sir Andrew Waugh published his “ Instiuetions loi Topo- 
graphical Surveying,” m which, adopting the lulcs hud down in 
Tbuillioi’s Manual as a basis, ho dov( lopes the system best suited to 
suiveys purely topograplucal in chaiaetcr The special pi ovi nee 
of the Revenue Suiveys is to define the boundaiiesof estates, wbik' 
Topographical Surveys are mamly for the measuiement and de- 
lineation of natural features in vnld districts oi native states Tlu 
stations of the Great Trigonometrical Survey give the topographical 
surveyor four initial elements required for commencing a surv( y, 
namely, a point of dopartuio with latitude and longitude', a base', an 
a imutli or true direction of the moiidian, and tlu height above flic 
sea Rut the great stations arc too far from each other for use in 
filling up topograplucal details, and the principal triangles have. 


1 “Anew and complete set of tiavcrse tables, showing the diffiiencesof latitude 
ind the departuies to every minute of the quadrant, and to five places of dctimals, 
togcthei with a table of the lengths of each degree of latitude and conosponding 
degiee of longitude from the equator to tho poles, with other tables useful to tho Sui 
veyor By Captain J T Boileau (2nd cd London, 1839 ) 

2 « Instructions for Topographical Surveying,” by Lieut Colonel Sir Andiew 

Waugh, for the use of the Surveying Depaitment (Ruiki, 1861) Also printed in 
the third edition of Ihuilher s « Manual of Smveymg for India,’ Appendix p in 
(Calcutta 1875 ) ’ 
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therefore, to he broken up into smaller ones by the Eay Trace 
System, introduced by Sii George Everest 
Eapid progress was made with Revenue Surveys under Sn 
Andrew Waugh, by Blagrave in the Jallandar Doab, Gastrell in 
the Sundarbans, O’Donel in Aiakan,^ and Van Eenen in Nagpui 
The Haidaiabad Survey, which had been progressmg smce 1818, 
was suspended in 1862, owing to the mismanagement of the o£S.cei 
m chaigo , but in 1855 it was lesumed by Mr Mulheran, an ex- 
cellent surveyor, who made good progress, and successfully carried 
a branch senes of triangles from the Great Arc to Nagpur, during 
the rising of Tantia Topee A survey in Gan] am and the Oattack 
Mehals proceeded under Captains Saxton and Eepree ^ 

The first hhasra survey of the Pun]ab proved a failure It was 
made by plane table to which native made compasses were attached, 
which were in the last degree uncertam and confoundmg A book 
of mstructions was issued for their use, and a great deal of work 
was done with them at a very considerable expense The surveyors 
to be employed were the patwans of villages In 1866 it was 
reported that all the work done in this way was utterly useless, 
and that the system had biokon down Colonel Meadows Tayloi 
had meanwhile been ordered to mtroduce it into the Ilaidarahad 
Assigned Districts, but had leported that it would be quite impossible 
to work out the system as proposed He was, however, ordered 
to use the plane table, instead of the cross staff and chain used m 
the Bombay Revenue Surveys, and he adopted a plan of his own, by 
woikmg by back and forward sights only, as with a theodohte The 
method was readily learned by native assistants, who became 
wonderfully expert and correct The woik had been cheap and com- 
paratively lapid, and when tested by scientific processes in con- 
nexion with the points of the Great Trigonometrical Survey, it had 
piovcd very satisfactory A good deal of work was done in 1866-57 
in the Nuldrug district, and Colonel Meadows Taylor was ordered to 
prepare an estabhshment for the Revenue Survey of the whole of 
the Assigned Districts, of which he was to have been the head 
But the mutmy broke out m 1867, causing a suspension of work. 


1 bee “ Notes on the tribes of the Eastern Frontier,” by J II O’Donel Nos 1,2, 
and 3, in the Journal of the Astahe Society of Bengal, vol xxxii (1863 ) 

2 Registers of computations o£ triangles, &c, &c, for the Ganjam Survey, fiom 
1845 to 1864, aie preserved m the Geographical Department of the India Office 
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and Mvlien quiet was restored a part of th.e Bomliay Eevenne Survey 
establishment was set to work m Berar 

The most interesting and valuable of the Topographical Surveys 
executed in Sir Andiew Waugh’s time are undoubtedly those of 
irf..s1hTmv and the Sind Sagar Doab, under Montgomerie and 
Robmson 

After the Sutlej campaign, Captain Eobmson was employed on a 
mihtary leconnaissance of the Hazdia hill district, and as soon as 
the second Punjab war was over he was ordered to survey the Salt 
Eange Sir Andrew Waugh speaks of the result as an admirable 
worx, to which Captain Robinson’s great talent for topographical 
dolmeation has imparted the lughest charactci for fidchty and 
beauty of execution 

Robinson’s work compiises a complete suivey of the whole high- 
land country of the Sind Sagar Doab, between the rivers Indus and 
Jhilam ^ Piom the nature of the country this was a work of gicat 
difficulty The aiea amounts to 10,554 square nulcs, and the cost 
of the survey was Rs 1,93,465 The legion is the scone of some 
of the exploits of Alexander the Great, and mcludes the site of 
ancient Taxila, the burial place of Bucephalus Here too is the line 
on which India has been invaded from the days of Alexander to 
those of Nadir Shah The country abounds in strong positions, and 
an elaborate and accurate map is important m a strategic point of 
view, and in facihtating pubhc works operations The map, which 
IS on eight parts published in 28 large sheets on a scale of one me h, 
comprises the whole of Rawal Pmdi and Jhilam, including the Salt 
Range, and the hilly parts of Shahpur and Liah The greater 
portion consists oi elevated plateaux of mail and clay, resting m 
basins of sandstone and limestone, suppoitcd by the Salt Range and 
several parallel iidges, which lun east and v cst These ridges, some 
of them rising like fish fins, others expanding mto mountains neaily 
10,000 feet high, protect the surface ft om denudation , but the water, 
acting on the underlying sandstone, is constantly washing it away, 
and cutting up the country mto a seiios of deep and intricate ravines, 
m the bottoms of which the richest cultivation is found The 
drainage of the country thus becomes exceedmgly compheated. 


1 General Ecpoit of the Survey of the Kohistan of the Sind Sagar Doah,” by 
CaptmD G Eohinson, Bengal Engmeeis, FRGS , Seasons] 851-59 MS Volume 
m the Geographical Depaitment of the India Office, with an inti eduction hj Sii 
Andrew Waugh 
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but it was made the fundamental part of the field sketchmg, and is 
delineated on the map with admirable exactness ^ Captain Eohm 
son teamed 17 surveyors The work was commenced m 1851 and 
completed in 1859 

The Topographical Suivoy of Kashmir proceeded pan passu with 
the mam triangulation, and both were under the superintendence of 
Captam Montgomerie The fiUmg m was executed by the plane 
table, on a scale of two miles to the mch for the valleys, and of 
four miles foi Ladak and the wilder region A plan of the city 
of Kaslimir, with the lake and suburbs, was also executed on a 
scale of two inches to the mile This work was in full swmg when 
Sir Andrew Waugh retuod , and several of those who were afterwards 
leading officers m the survey, such as Montgomerie, Basevi, Godwin 
Austen, and Melville, were partly trained in the Kashmir moun- 
tains Godwm Austen, especially, sketched some most difficult 
ground with great taste and skiU, includmg the enormous glaciers 
of Little Tibet, one of them 36 miles long One of the most dis- 
tinguished of the Kashmir surveyors was Elliot Brownlow, who 
was slam at the siege of Lucknow “ His adventures and achieve- 
“ ments in the snowy mountains, and his hardihood and endurance, 
“ wore the theme of much praise amongst his brother surveyors He 
“ had intended to devote his rare and splendid qualities as a mountain 
“ surveyor to the exploration of Central Asia on rigorous prmciples 


1 Colonel Eolimson speil s oi tins service as eight ycais ol hard but pleasing labour 
He says of the maps, that “Ihcy are not likely to be of gieat inlerest as meio indi 
“ cations of the geography of tint part of India, but they are valuable as indicating, 

‘ with complete liddity, the extiaoidinary gcogiaphic il contoitions of that wild distiict, 
“ and It IS much to be logicttcd that the ad) iccnt countiie have not been surveyed 
“ with the same auc ’ — Jetta jrom Colonel Jiobinson to C M Markham, Oct 1866 
■2 Colonel Eobmson was i suivtyoi of 19 years standing, from 1845 to 1865 lie 
oiigiiiated the piescnt accuiate stylo of delineating ground, and trained many of the 
best men who hive had chHt,o of Topogiaphical Survey parties, and in the Su^eyor 
Genual s Office Ihc papci on the use of the plane table in Sn Andrew Waughs 
“ Insliuctions foi iopogi iphical Suiveying, ’ was by Colonel Eobmson He com 
incneca the lopogiaphieal kSurvoy of Cential India, and was in chirge of fr from 
1859 to 1863 111 1863 lie oJOTiciniied for Colonel W \lker diiimg Ins absence an Europe, 

and dicw up the Ecpoit for 1863-64 In April I860 he took chaige of the Eeyenue 
Surveys duiiiig Colonel Tliuilliei s absence, but shortly afterwards he was mvited to 
accept the Diicctoi Gcneialship of Telegraphs, a Department of which he has had 
charge from 1865 to 1877, and which he has now brought to a high state of efficiency 
’ Colonel Thuillior, in a paper readbefoie the Asiatic Society at Calcutta, on July 
6th, 1859 
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walker’s survey in the LERAJAl 


Between 1849 and 1863, Lieutenant Walker, the future successoi 
of Sir Andrew Waugh, executed a mditary reconnaissance of the 
Tians Indus region fiom Peshawui to Lera Ismail Khan, single 
handed 
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IX 

rOUETn PERIOD OE THE TRIGONOMETRICAL 

SURVEYS 

1862—70 


Colonel Walkee and tee Geeat Teigonometeioal Sdetet 

On tlio retirement of Su Andrew Waugh, the two ofB.ces of 
Survcyoi General and Supermtendent of the Gieat Trigonometrical 
Survey were once more separated, after having been umted in one 
peison since 1830 Colonel Thuillier became Suiveyor Geneial, 
and Colonel Walker was appointed Supermtendent of the Survey, on 
the 12th March 1861 James Thomas Walker jomed the Bombay 
Engineer Corps on December 9th, 1844, and seived in the Pun 3 ab 
campaign at the siege of Multan and battle of Gujerat, and m 
various affairs on the Trans Indus frontier under Sir Charles Napiei, 
Sii Colin Campbell, and Sii Neville Chamberlain After the an- 
nexation of the Pun]ab in 1849, he was oidered by Lord Melville, 
who then commanded at Peshawur, to make a military survey 
within ten miles radius of that station, which was afterwards 
extended to embiace the whole of the British tenitory beyond the 
Indus, as far south as Deia Ismail Khan On the completion of this 
important work, he became a member of the Great Trigonometiical 
Surveying Department, and had latterly been in charge of the 
Groat Indus Senes, and ol the spirit levelling operations In 1857 
he was wounded at the siege of Delhi He assumed charge of the 
Groat Survey, with the invigoiating prospect, which had been 
denied to his predecessors, ol completing the grandest senes of 
survey operations over undertaken in the world, during his own 
incumbency 

As Sir Andrew’s first work was the completion of some of the 
Mciidional Senes in Everest’s eastern gridiron, so Colonel Walkei’s 
openmg labom was the completion of the great north western grid- 
iron, designed by Sir Andrev Waugh The Rabun Meridional Series, 
after six years of work, was finished by Mi Keelan in 1863, by 
bemg connected with the Great Longitudmal Series (western 
branch) It is 457 miles long , its triangles cover an area of 23,620 
square miles, and the total cost was Rs 201,609 The Gurhagarh 
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Senes, under Mr Shelverton, having occupied five years, was com- 
pleted in 1862, by being joined to the Arumha and Khanpisura Series 
brought up from the Bombay Longitudmal Series to the G-reat 
Western Longitudinal Senes and thence from Bombay to Ajmir 
by Captain E;ivers Its length is 687 miles, covormg an area 
of 19,096 s(][uare miles, and the cost was Rs 1,08,212 An 
obhque senes was also brought up from Mithankot near the junc- 
tion of the Indus and Garra, to a side of the Gurhagarh Senes, being 
300 miles long, with an area of 8,142 sq[uaro miles It was begun 
by Lieutenant Herschel m 1860, and completed by Mr Shelverton 
in 1863, Mr Ryall working zealously under him, and clearing 300 
miles of trace This is called the Sutlej Senes, and cost Es 80,743 

But Colonel Walker’s fiist work was the measurement of a 
base line at Vizagapatam, nearly in the same latitude as Bombay, 
at which point the Longitudmal Senes, from Bombay to the Bidai 
base Ime, was eventually to touch the east coast The Coast Soiics 
in charge of Captain Basevi, had already been completed from 
Calcutta to Vizagapatam Captain Basevi was engaged during the 
season of 1861 m seleetmg a site, but he met ruth much difficulty, 
owmg to the numerous irrigation tanks with which the district is 
studded At length he found a suitable site on an undulating plam 
near the mili tary station of Vizagapatam, and about 16 miles from 
the port of Bimlipatam Trenches wore dug to carry away the 
rainfall of the monsoon , but, notwithstanding this precaution, the 
hne was submerged in the following October, and was not drained 
oft without much trouble and exertion 

In the autumn of 1862 Colonel Walker arrived with Colby’s 
oompensation bars and microscopes, the same that had been brought 
out to India by Sii George Everest, and had measured every base 
lino since that time Colonel Walkei was assisted by Captains 
Basevi and Branfill, and Lieutenant Campbell The base line 
measurement occupied two months, and was finished on the 6th of 
November 1862 The hne is 6| miles long, and was divided into 
three verificatory sections, checked by a double series of triangles 
one on each flank of the base These tests of accuracy were most 
satisfactory The difference between the measured length, and the 
length as computed from the triangles commencing at the Calcutta 
base, was half an inch When it is considered that the distance 
from Calcutta is 480 miles, and that the Coast Senes passes through 
a region of dense jungle, such accuracy is perfectly marveHous 
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Colonel Walter, mmdful of the maxim that “ the ends of a base 
Ime should be guarded with religious veneration,” gave much atten- 
tion to the measures for then preservation at Yizagapatam In 
India such maiks are viewed with cupidity not unmixed with fear 
The natives have an idea that money is buried under these 
mysterious monuments erected by the western strargers, while they 
feel a diead that they may cast a spell ovei the district Hence 
they are exposed to a double danger, and those at Snonj were 
actually destroyed At Vizagapatam substantial domes of cut stone 
masoniy without openings were built over the marks at each end of 
the base lino, and put m charge of the pohoe 

After the measurement. Captain Basevi was sent to make a recon- 
naissance in the almost unknown Jaipur territory, with reference to 
the extension of the Bombay Longitudinal Series to the East Coast 
The whole party was attacked by fever, but the result was a good 
preliminary map of Jaipur, and a valuable memoir by Captam 
Basevi 

Meanwhile Captain BranM connected the Yizagapatam base line 
with the principal triangles of the Coast Series, and in December 
1863 ho commenced work near G-untur, with a view to the extension 
of the Coast Series to Madras The Ifadras Obseivatory is the only 
one in India at which systematic observations for longitude have 
been taken for a number of years , and it is very important to con- 
nect the Coast Senes with it It will be remembered that this 
Madras Observatory was the fixed point from which Colonel Lamb- 
ton started with his tiiangulation in 1802 It was the pivot on 
winch the whole fabnc lested Now, after a lapse of 62 years. 
Captain Branfiill was bnngmg back the triangulation to the old 
startmg pomt Unluckily several trees inteirupted the view between 
the neaiest station and the observatory, and extravagant compen- 
sation was demanded for permission to remove them One man 
wanted Es 300 for a single branch of a casuarma tree EventuaUy 
a pillar had to be erected to overlook the intervemng obstacles, and 
a scaffolding was raised at the observatory, so that the theodohte 
could bo fi-xed at a height of 63 feet from the ground Thus, in 
1864, the Coast Senes from Calcutta to Madras was completed 


1 “Eeport by Cap! J P Basovi, E E , on a reconnaissance of part of the Jaipur 
Teriitory,” forms an Appendix to Colonel Walker’s Eeport for 1862-63 

2 See Page 64 
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In 1865-66, Captain Branfill and Ins party obserred a Longitu- 
dinal Series over Colonel Lambton’s old ground, from tbo Madias 
Observatoiy to the Bangalor base line It is 118 miles long, and 
consists of 23 principal triangles, covering 2,641 square miles 
Secondary tiiangulations veie also completed fiom Guntur to 
Masulipatam, to fix. the positions of the lighthouses on the coast 
Most of the party were struck down by fovei, and Captain Branfill 
himself was obhged to go home on sick leave 

In the season of 1866-67, Lieutenant Campbell took chaigo of 
the paity at Bangalor He extended the triangulation for some 
distance to the westward, and south foi 60 miles in the direction of 
Cape Comorin He also successfully re measured two of the last 
years’ triangles, which had been lejected owing to the gracing ol 
the lays of light against the slope of an intervening hdl, which 
caused an error of 3 " 8 This eiroi was leduced to 0" 7 

Colonel Walker now gave orders foi the re measuiemcnt of the 
Bangalor base line In 1861 Piofessois Airy and Stokes, at the 
request of the Royal Society, had lepoited upon Colonel Lambton’s 
Suiveys They were of opimon that, owing to his instmmontal 
appliances having been far less complete than at piesent, his work, 
though executed with the gieatest caie and ability, admitted of 
being immoved in every part, and they expressed a hope that tho 
whole of his survey would be repeated with the best modern appli- 
ances The Superintendent, therefore, resolved to le measure the 

bases at Bangalor and Cape Comorin, and to revise the intervcmna 
triangles ° 

In 1867 Lieutenant Campbell selected a site for tho new base near 
Bangalor Colonel Lambton’s terminal marks vere still in exist- 
ence, and in good preservation, but the surface of tho country was 
much changed Irrigation tanks, as weU as a lofty railway embank- 
ment, now cross Colonel Lambton’s base hne Hence the nocessitv 
for a new site ^ 


Colonel Walker was prevented by a severe accident from going 
south to measure the now Bangalor base, and he deputed Mr Hen- 
nessey, one of his most trusted assistants, to take his place The 
length of the base Ime is 6 84 miles, and, like that at Vizagapatam 
It was divided into three verificatory sections, with triangulation on 

^erence between tho result by measurement 
and that by calculation from the Vizagapatam base was again onlv 
a quarter of an inch Lieutenant Rogers, a young officer who now 
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commenced his careei in the suirey, connected the base with the 
mam tnangnlations, and with Lambton’s base and his astronomical 
station at Dadaguntah 

Oaptam BranfiU then proceeded to Cape Comoim, to select a base 
Ime site at the southern extiemc of the Groat Aic He found the 
country studded with locky precipitous hills, and laigo groves of 
palmyra palms, but at last he lound a site ncai Lambton’s old 
station at Punnae, and prepared the ground The measurement of 
the base, during the season of 1868-C9, was entrusted by Colonel 
Walker to Captain Basevi, with Bianfill, Ileischel, and Rogers to 
assist him This is the last base necessary for the verification of the 
triangles within the limits of India proper, and the tenth that was 
measured with the compensation bars brought out to India by Sir 
George Everest in 1830 The system adopted was to divide the line 
mto three sections, measure the central one, which is 1 68 miles 
long, four times over, and determme the length of the other two 
fi om the central one by tiiangulation on both flanks The latter 
operation was performed by Lieutenant Rogers, and the result of the 
measurement was highly satisfactory 

Thence the Bangaloi Meiidian Senes was brought up to join the 
Bidar base line This woik was executed by Lieutenant Rogers 
and Major BranfiU in two sections The northern section from Ban- 
galoi was carried on without intermission by Lieutenant Rogers, 
until he effected a junction with Sir Andrew Waugh’s southern 
section of the Gieat Arc, on the Ist of March 1872 The southern 
section was taken acioss the Palm Hills in 1871, and the heights of 
several peaks, 6,000 to 7,550 feet above the sea, wore fixed, whieli 
are not mdicated on existing maps The lovision of the southern 
portion of the Great Aie was completed in 1874, and thus the last 
of the old links, which might have been objected to as weak and 
faulty, have been put on a par with the best modern triangulation 
Major BianfiU then pioceeded to leconnoiiie the Gulf of Manai 
with a view to connect the tiiangulation of India and Ceylon lie 
selected an island called Kachi tiva, half way between Ramaswar 
and the island of Ncduven-tiva, on which a base was measuicd 
between two stations about a mile apart Piom this base the posi 
tions of the two next stations on Neduvon-tiva, elected by the Ceylon 
Government were fixed, and Colonel Eyeis, R E , the Superintendent 
of the Ceylon Survey, will complete the connexion 

In 1874 the Ramnad Longitudinal Senes was commenced, to 
extend along the parallel of 9|° eastward from the Great Arc to 
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Ramaswai, mth. a view to the connexion between the tnangnla 
tions of India and Ceylon A Madras Coast Series ” is to proceed 
from Hamnad along the eastern coast, to 30m on to a side of the 
principal triangnlation m the vicinity of Madras In 1876 Majoi 
BranfiU completed the Ceylon connectmg triangnlation, and on 
May 9th, 1876, made over his charge to Captain W M Campbell, 
EE 

While this important revision of Colonel Lambton’s wort was 
piocceding, the Superintendent contmued to push forward the other 
survey operations with vigour and judgment In Soptomher 1862 
ho formed the party under Lieutenant ThuiUier for the East Cal- 
cutta Longitudinal Scries, to extend from the Calcutta Mciidional 
Series to the eastern frontici, and form a basis for the survey of the 
districts of Naddea, lessor, and Dacca Operations were commenced 
at Chmsura m Novemhoi, but the paity encountered great difficul- 
ties In working through jungle, it is first necessary to cut a nairow 
glade in a peifectly straight hne in the direction required foi a 
station, for 8 or 10 miles The ground is then reconnoitred for a 
suitable site, to which a glade is cut from the trial line Two sides 
and the included angle thus give the data to ascertain tlio direct 
Imc between the two stations, which is then cleared to hung them 
m sight I m mense lahoin is thus mvolved, and, m a populous 
country like Lower Bengal, the difficulty is increased by having to 
make bends to avoid houses and gardens, and by being exposed to 
worrymg litigation for compensations The towers of unburnt bricks 
were found to be unsafe in so moist a climate, and masonry walls 
round the central pillar wiU be essential 

The countiy which was the scene of Lieutenant Thuilhcr’s opcia- 
tions was peifectly level, covered with malarious swamps, and inter- 
sooted by great iivers with densely wooded banks In the season of 
1864-66, 174 miles of trial lines and 314 of final lines were cleared 
through the jungle Cholera and fever were raging m the country, 
and twenty men of the party fell victims Yet Thuilher remained 
steadily at his post, and made satisfactory progress, completmg the 
series as far as the eastern frontier in 1866-67, on the parallel of 
23° It IS 210 miles long, and consists of 41 triangles, every station 
necessitating the erection of a tower 

Lieutenant ThuiUier then commenced a Meridional Series on the 
meridian of 90°, called the Brahmaputra Series, to complete the basis 
for the surveys of Naddea, lessor, Dacca, and other parts of Eastern 
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Bengal Again the giound was lerel and covered with vast swamps 
During 1867—68 upwaids of 700 miles of glades were cleared 
through heavy jungle, and ten towers were built, the season hemg 
entiieJy devoted to pieliminaiy opeiations But in 1868-69 the 
measuiement of the tiiangles was commenced with a 24 inch 
theodolite hy Tioughton and Simms At the same time Lieutenant 
Larminie commenced a chain of secondary triangles to he carried 
through the valley o£ Assam, wheie the Revenue Survey operations 
aie in piogiess A senes of tiiangles from Calcutta to Poit Canmng 
was commenced hy Mi Ryall, but it was permanently interrupted 
by litigious fellows thiough whoso gaidens the line had to he taken 
EEalf Mr Ry all’s time was passed in the courts of law , and Colonel 
Walker represented the urgent necessity foi extending the provi- 
sions of Act VI of 1857 to the officeis of the Survey Department 
The Brahmaputra Series was completed hy Captain Carter in 1874, 
and in the following year the paity was reorganized and transferred 
to Burma under Mr W G Beveiley The secondary tiiangulation 
in Burma is designed with a view of fixing all prominent buildings 
and other objects in large towns for the purposes of topographical 
and geological surveys, while positions of lighthouses along the 
coast are also to be fixed for the marine survey Mr Beverley 
executed a very satisfactory amount of work during the season of 
1875-76 

The Eastern Riontioi Scries was commenced hy Mr C Lane in 
1861-62, near tlio western extreme of the Assam valley He was 
ably seconded Ly Mr Rossenrodc, and in 1862-63 they were in 
Independent Tipperah, and working down towards Chittagong 
The physical difficulties to be overcome were very great ^ In 
1865-66 Mr Rossonrodo assumed charge, and the senes was brought 
down to the eastern frontier towards Akyab, and through A akan 
In 1867-68 and the following year the party crossed the difficult 
range of hills between Aiakan and Prome, and pushed their opera- 
tions into British Burma, whence they extended the senes in a S E 
direction to Moulmain Mi W C Rossemode continued the work 
in 1876-76, but, worn out with a long series of arduous and 
successful achievements he retired on a pension at the close of the 
season of 1876 Mr Rossemode entered the Department m 1839 
under Sir George Everest, and especially distmguished himself m 

^ Seo Extracts fiom a “Report on Iiidopeodent Tipperah,” by C Lane, Esq, in 
Colonel Walker’s Report foi 1862—63 (Appendix ) 

(13441 ) I 
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WORK IN ASSAM MANG-AITJU SERIES 


tile work of tke Great Longitudinal Senes under the late Colonel 
Strange Colonel Walker, in kis last Eeport, speaks of tins officer 
in terms of tlie kigliest praise 

Meanwhile, in 18'71-72, the triangulation m the Assam valley 
was continued to the eastwaid by Mi W G Beveilcy, thiongh the 
Sihsagar district, but progress was slow owing to the cxtraoidmary 
difficulties The whole surface of the country is covered tithe i 
with patches of forest, or with dense jungles of bamboo and long 
glass, and the entire length of line between continuous stations had 
to he cleared In 1874! the tnangulation reached Sibsagai, and 
various points were fixed in the Daphla Hills to the north, and in 
the Naga Hills to the south east , hut the party sustained a serious 
loss by the death, from fever, of Mr G A Harris, a painstaking 
and valuable member of the Department During the season ol 
1876-76 Lieutenant Harman had charge of the operations in tin 
Assam valley, and advanced the senes from near Sibsagar to 
Dibrugah, a distance of 41 miles Thence the approximate tiiangu 
lation is contmued in two branches, one south east to a spur of tlu 
Naga HiUs, the other north-east across the Brahmaputra to Sadiya 

In the Bombay Presidency a series of triangles was comm( nc( d 
by Captam Haig south of Bombay (on the meiidian of Mangalui) 
lie, however, first revised a large portion of the old Bombay Longi 
tudinal Scries In the season ol 1862-63 good progrt ss was being 
made, when a tower, on which the large theodolite had bo(m plae ( d 
for observing, gave way on one side, and the instrument was so 
severely injured as to bo incapable of further use until it had be em 
repaired in England It was sent out again overland, k ached 
Bombay in November 1864, and work was re commenced Tlui 
design was to take the series south to Mangalur, and thence east to 
the Bangalor base line In 1866-67 Lieutenant Trotter took 
charge, when the work was still 180 miles from Mangalur, and on 
the verge of the dense and deadly jungles of North Oanara The 
whole party was struck down with fever, and Lieutenant Trotter 
himself was obliged to go home In the season of 1871-72 the 
Mangalur Meridian Senes was carried over the Western Ghats by 
Major Branfill , and it was found that the Aneimudi Peak in the 
Animall^ Eange has an altitude of 8,837 feet above the sea, nearly 
200 feet higher than the Dodabeta Peak on the Nilgiri Hills, which 
had hitherto been supposed to be the highest mountain south of the 
Himalayas In 1873 this senes was completed by connecting it 
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With the Longitudinal Series which connects Mangalui with Madras 
The series passes for above a hundred miles between the coast and 
the "Westein dhats 

Two additional Mciidional Series aie designed to pass south from 
the old Calcatta Longitudinal, called the Sumbulpm and Jabalpur 
Senes They wore in charge of Mi Keelan and Mr Shelverton, 
who commenced their operations by a revision of a large portion 
of the Calcutta Longitudinal Senes from the Siron] base to the 
Goia hill station Mr Keelan then worked south, through wild 
tracts covered with almost impenetrable forest, where his party 
suffered severely from fever, intending to run mto the Coast Series 
near Madias Mr Shelvcrton’s operations were on the meridian of 
Jabalpur Krom 1864 to 1866 he worked through the Central 
Provinces, and was prostrated by fever, but satisfactorily completed 
the series in the latter year 

As soon as the Jabalpur Series was finished, Mr Shelverton was 
employed to continue the Bombay Longitudinal Series from the 
Bidar base lino to the Vizagapatam base In 1868-69 he had com 
pleted the portion botwei n the Great Arc and the Jabalpur Series , 
receiving much assistance from the Nizam’s Government, which 
was urgently required, as 72 lull tops had to be cleared of forest for 
observing stations This series is called the Bidai Longitudinal 
Series In 1869 Mr Shclvoiton continued the work towards the 
coast, chiefly in the valley of the Godavari Here the leader of the 
party was stiuik down by fever, and he died in the midst of his 
labours, adding one moic to the hst of gallant men who have 
sacrificed their lives in the cause of science Mr Shelverton was 
an excellent surveyor, and a man of uncommon energy and deter 
mination His name was identified with several of the most 
important operations connected with the Great Trigonometrical 
Survey, and his loss was much felt He was succeeded by Mr 
H Beverley , and in December 1871, Mr Eossenrode took chaigo, 
who completed the series in the following April, when a junction 
was effected with the Coast Senes 

Mr BiOssonrodo then commenced a triangulation on the meridian 
of 82° from the Bidar Senes northwards to meet the triangulation 
on the same meridian which was brought down from the Calcutta 
Meridional Senes by Mr Keelan, and the two parties met, thus 
completing this senes in 1873 The country through which they had 
to work 18 one of the most malarious and deadly m India It is 

I 2 
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tlie region in winch. Colonel Everest commenced his career as a 
trigonometrical surveyor in 1818, when ho was stricken down by 
jungle fevers’^ and it was here then, in 1870, Mi George Sliolvoiton 
lost Ins life Both the parties of Mi Rossenrode and Mi Keelan 
suffered severely from Xevei 

In 1872 the Jodhpui Meiidional Senes was commenced, which 
was one of the two internal chains of tiianglcs icmaining to 
complete the great north west quadiilatoial, the cxteiior chains of 
which connect the base Imos of Kaidchi, Sironj, Doliia Dun, and 
Chuch near Attock It is carried northwards so as to close on the 
Sutlej Series This woik was entrusted to Captain Rogers, v ho found 
the country very favouiable, bemg sandy with isolated hills, the 
chief difficulty being the scanty supply of water The senes was 
advanced across the deserts of Jasalmii and Bikanii, and the senes 
was completed in 1875 Captain Rogcis then commenced the 
Eastern Sind Senes on the meridian of 70° fiom the Kaiaehi 
Longitudmal Series to the Gieat Indus Series 

In the Kashmir Survey Sii Andrew Waugh first combined tiigo- 
nometrical and topographical work in the duties of one paity 
Colonel Walker continued this principle in two oi throe instances, 
in anticipation of the completion of the Trigonometrical Survey, 
foreseeing the impoitanco of having his officers trained to topo 
graphical work, that their services might eventually bo available in 
filhng m the mighty skeleton, which their accurate observations and 
high mathematical attainments will have completed 

During 1862-63 great progress was made with the Kashmir 
survey east of Leh Stations were fixed on the Chinese frontiei , and 
peaks were determined at a distance of a hundred miles from it 
On the 21st of April 1861 Lieutenant Carter joined the party as 
second Trigonometrical Assistant, and helped Captain Montgomerie 
m observmg for latitude, while Godwin Austen and Johnson turned 
out much effective topographical work At the close of 1864 the 
Kashmir Series was completed It consists of a surveyed area of 
70,000 square miles, in every variety of climate and scenery There 
IS not a valley in these wild regions of perpetual snow that was not 
visited by the surveyors, the triangulation coveiing Jamu, Kashmii, 
Khagan, Ladak, and little Tibet , and peaks were fixed, some of 
which (among them that named K 2) being second only to Mount 
Everest In 1866 Mi Johnson crossed the frontier, and visited 


1 See page 
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Ilcliy, the capital of Khotan, obtaining two observations foi latitude 
theie, and icconnoitring an area of 21,000 square nules ’• 

After ten yeais of uninteriupted labour m Kashmir, Montgomerie 
went home on leave, and Lieutenant Cartel received charge of the 
party, which was sent to commence a topographical survey of 
Kumaun and Gurhwal, on a scale of one inch to the mile, with a 
survey of the tea plantations, eight inches to the mile, and of the 
stations of Masauii and Landaur, 12 inches to the mile Lieu 
tenant Cartel pushed the woiL forward with much zeal and abihty 
during the time that he was in charge, and on May 1st, 1867, 
Captain Montgomerie returned, and resumed his labouis, extending 
the triangulation to the two great branches of the Alaknunda, the 
stations being 12,000 to 17,000 feet above the level of the sea He 
also undertook a survey of the hill Sanatarium of ilanikhet, and 
of the Kosi valley which leads up to it The contours of this 
Kanikhot survey were not filled in by eye, but the heights of a 
very laige number of points were determined trigonometrically, 
and reflecting levels weie employed in getting the run of the Imes 
between the stations Thus a dogico of accuracy was obtained in 
the delineation of the contour lines which has not hitherto been 
equalled in maps even of the highest class of merit The survey of 
the Kosi valley, completed by Lieutenant llill, is on a scale of 
SIX inches to the mile In 1872 the Garhwal Survey was continued 
up the Mana and Niti valleys which diain into the Alaknunda 
branch of the Ganges, and the field work comprised triangulation 
of the country cast of Nairn Tal, up to the Nepal frontier on the 
Sardah river Among the distant peaks, the heights of which 
were fixed, was the celebrated Kailas or Gangri, which was formerly 
measured by General Strachey , and his result proved to bo nearly 
correct The height now estabhshed is 22,028 foot In 1873 
Captain ThuiUier took charge of the Kumaun and Garhwal party, 
and under him Mr Eyall continued the woik among the upper 
valleys of the llamganga, Sor 3 u, Goii, and Ealam rivers In 1874 
the maximum height reached by the surveyors was 22,040 feet 
above the sea, and there only remained 1,200 square miles to 
complete the work, but, as operations in these desolate and inacoes 
sible regions are very expensive, further progress was postponed 


1 For an account of the Kashmir Survey see the “ Journal o£ the Asiatic Society 
of Bengal,” vol xxix , p 20, and vol xxx , p 99 
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Meanwhile Captain Thuilher proceeded \\ith a surycy of the 
new forest tracts of Dehra Dfin and the SiwaliL Hills, while 
Captain Bailey, as head of a Department of Dorest Surveys, 
demarcated the forests in the same region, mcluding the Jannsai 
Bawar forests In 1876 the whole of this woik was successfully 
completed hy Captains Thmllier and Bailey, and Mr By all We 
thus have accurate maps, with wlH dehneated terrestrial featuies, 
of a tract of country rich m tea and other plantations, and which 
IS steadily rising in importance 

Colonel Walker has long had another topographical survey party 
at woiL m the Bombay Presidency In 1865 it was engaged, in 
Bombay Island, in forming a basis ol tiiangulation lor a detailed 
cadastral survey , and m 1866 it was transferred to Katiw/ir, under 
Oaptam Haig, to resume the survey commenced in 1864, but 
suspended in consequence ol a lammo in 1865 Dmmg 1870-71 
Lieutenant Ti otter made very satisfactory progress with the 
Katiwar Survey, and several sheets of the final maps were pre- 
pared on a scale of two mches to the mile A few will bo printed 
m Gujrdti character for the use of the people Baits ot Katiwdi aio 
very fertile and populous, while others are m such a wild state as to 
form the haunts ot hons Katiwdr being one of the few places in 
India where the lion is still found Colonel Walker considered it 
very desnahle that the topographical surveys should combine the 
details of the marine with those of the land surveys by conncctmg 
the points along the coast which are common to both hy actual 
measurement on the ground Several copies of the original 
diawmgs of the charts ol the Gulf of Cambay were, theielore, 
lithographed foi the use of the Katiwdi survey, and also of the 
Gulf of Kaoh In 1872 the new maps of Katiwdi wore found to 
bo of great use , for the agent of the Bombay, Baioda, and Central 
India Eailway, on examining them, was induced to lay out an 
entirely different Ime foi detailed survey from what he had intended 
when he only had the old maps to judge from By 1873 the 
number of squaie miles surveyed in Katiwar was 2,680, chiefly in 
the northern portions of Jhalawar, bordeiing on the PaTiTi of Each 
Captain Trotter had charge of the survey until nearly the end of the 
season of 1872-73, when he jomed Sir Douglas Forsyth’s Embassy 
to Eashgar, and was succeeded by Major Pullan, who, in 1876, 
was proceedmg with the south west portion of the province The 
whole Katiwdr survey will probably be completed by 1880 Topo 
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giaphical operations are also proceeding in Gujrat, where an 
attempt is being made to utilize the details of the fiscal surveys 
which have been carried over British Gujr^t by the Bombay 
Bovuiuc Suiveyors, and which have been mapped on a scale of from 
8 to 12 mches to the mile, by native surveyors, but with no attempt 
at dehncating the configuration of the ground 

In 1870 Colonel Nasmyth, who bad chaige of the Gujrat surveys, 
was obliged to take sick leave, and died shortly afterwards m 
Australia lie was succeeded by Lieutenant McCulloch Both 
these ofiiceis failed in then attempts to utilize the results of the 
Bombay Eovenue Survey, but Colonel Walkei determmed to 
l)tisevcic, as he was exceedingly loath to think that no use could 
bo made of them for topogiaphical purposes In 1872 Ma 3 or Haig 
took charge, and between the yeais 1872 and 1876 the subject was 
much discussed and very caiefuUy considered In August 1876 the 
final decision, with a view to utihzing the previously executed 
lleveiiue Suivey maps of Gujiit villages by combining them with 
the Topogiaphical Suivey of the province, was approved ^ Major 
Haig has continued in chaigo of the Gujrdt survey, assisted by 
Lieutenant J E Gibbs, and steady progress is being made 

Colonel Walkci has not failed to push forward those important 
sjiiiit hvcllmg operations which he himself commenced in Sir 
Andiew Waugh’s time In 1862 Mi Eonnelly had completed 24i2 
miles of levelling up the valley of the Ganges, when he was com- 
pelled, by scveie illness, to close work near Bhagalpui In 1863 
Captain Trottei took charge of the levellmg party, and got as far 
,is Allahabad, though he and his people weio prostiated by fcvei 


A It IB as iollows — 1 e n 1 . 1 

I lie rnmnoi tlioButisli (ImtiictB ofGujidt are to be ou a scale of ^ 
tliOHc <)1 all othu parts of Gtijiat aie ,to Ibo drawn so as to be readily reducible by 
pbofoLinpliy to the 1 incli scale 1 wo sets of maps of the Biitifah districts aio to be 
UbliBliod, one ou the 2 inch scale, and the other on the 1 incli to juxtapose with the 
K duced mips of the Natuo btalcs Ihc villa^t maps of the llevonue Survey aic to be 
ut.h/c(l in (hstmguiHlunf, between cultivated ind 

i illiiLC bouiulaiHS, and in giving all the luleiior topogiaphical details which stand e 

test d ( X immation by the topogi aphu al surveyors The stations of ^ 

liavdsing ue to be placid as iicquontly as possible at the junction points of three fields, 

and the eoiuspondmg field numbers arc to bo marked on the maps The field 

nomts on the Ltcinalhoundaiy lines, and the internal divisions between cultivated and 

banen tiacts aic to betnkin ftom the vdligo maps and inserted on the 

maps, Ihc numhois for every second or thud point being given on the map to facilitate 

idcuUiication 
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He found the levels of tlie railway officials to be veiy inaccuiato 
In 1864 Trotter brought the senes of levelling up to Agia ICn,! 
dchi IS connected with Calcutta by a line of levels 2,200 miles long, 
being the longest and probablv the best evei executed, besides 830 
miles of blanch lines, the origin or datum being the mean sea 
level of Kardchi, and the terminus the sill of Hidderpui Dock, at 
Calcutta 

In 1866-67, branches were taken fiom the main hne of levels to 
connect the levels of canals and railways at Delhi, Lahore, Multan, 
and other places In 1867-68 a Ime was brought through Eohil 
khund , in 1868-69 a hne was taken from Bareli for 360 miles to 
Lucknow, Cawnpore, and Bai/abad, and in 1869-70 Mi Lane 
carried a hne of levels for 672 miles thiough Oudh and the Noith 
■Western Provinces In 1872 Captain Carter carried the main line 
of levels to the towers of the Sonakhada base line 

A second volume of levels has been pubhshed undci Colonel 
Walker’s instructions, recording a portion of those opeiations,^ and 
two sheets of a series of maps showing the various levels of i rigono 
metrical stations, canals, and railroads 

In 1873 Lieutenant Harman commenced a series of levels in the 
Madras Presidency with the object of connecting and reducing to a 
common datum seveial lines of levels executed for railways and 
canals He earned a hne from Guti to the sea at Kamar, a distance 
of 304 miles In 1874 he was relieved by Lieutenant McCullagh, 
who took a hne of levels from the south western end of the Banga- 
lor base hne to the Eaichur railway station, a distance of 297 miles, 
connecting it with Harman’s work at Bellary Much important 
levellmg has also been completed by Captain Baird, an account of 
which will be found in the Section on Tidal Observations 

During the last 16 yeais there have been parties engaged on 
purely astionomical observations In 1861, Mi Nicolson wL sent 
to Rx the positions of the Andaman and other islands which wore 
erroneously placed on the charts , but after taking a series of obser- 
vations at Port Blair, and fixing its position, this work was handed 


1 “Tables of Heights m N W Provinces and Bengal, to May 1865 ’ fRurki ISOfil 

with an intioduction by Lieutenant Irottei ^ 

2 “ Spirit Level and Trigonometrical Heights of the Gieat Trigonometrical Survey of 
India, with canal and railway levels, compiled from various souices ” Sheets 1 and S 
photo zmeo^aphed at Dehia Dun in 1867 These two maps comprise the districts of 
Ambdla, Sahdranpur Dehra Ddn, and Muzaffarnagar and are accompanied by printed 
sheets describing the bench marks, and giving othei information 
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over to the marine surveyors In 1863, however, two astronomical 
parties were organized to fix tho latitudes of tiigonometrical stations, 
at model ate distances, all over India One was to begin at Calcutta, 
and observe at each ot tho stations along the Calcutta Longitudinal 
Series, whence the Meridional Scries ot Sn George Eveiest’s grid- 
iron started , while the othei was to work north and south at ceitain 
stations, about a dcgiec apart, on the Great Aio Senes The 
latitudes were to be observed liom the zenith distances of pans 
of stais noith and south ^ The latitude observations were taken 
on tho meridians of 75° and 78°, by Captains Herschel and Heaviside 
in 1870, the lattci observing with tho zenith sector designed by 
Colonel Stiange, near Bangaloi and Coimbatoi In 1870-71 
Captain Trottci lelioved Captain Heaviside, and the second new 
zomth soctoi arrived at Poona, and in 1871-72 the latitude 
observations wore continued by Captams Herschel and Campbell 

In 1868 tho total eclipse of tho sun m India gave some additional 
woik to tho scientific surveyors Tho observations were entrusted 
to Major Tennant, whom wc last mot with at the measurement of 
the Kaidohi base, and who had since been m charge of the Madras 
Obscivatory IT( came out from England vith instiuments sup 
Jibed by tho Iloyal Astronomical Society, and was joined by 
Cajitain Bianfill Alter much careful inquiry, it was decided that 
tho most Javouiablo positions for observing tho eclipse, as regarded 
the probable <ibsenco ol clouds and ram, would be Bijipur, and 
Guntur on the last coast Tennant and Bianfill observed at 
Giintui, ircischel, Campbell, and Haig, at Bijipur, and the con- 
( lusions arrived al (lom thin investigations wore that the in 

in eclipse, was but shghtly, if at all, self luminous, while red flames 
were ^ 

In 3876 Captain Campbell, assisted by Captain Heaviside, pro- 
ceeded to Haidarabad, and during the season completed tho moasuro- 
numt of diffeKncos ol longitude, by dcctiic telegraph, between 
JIaidaiabad and Bombay, Bcllaiy and Bombay, Bellaiy and 
JLaidaiabad, Madias and Haidaiabad, Madras and BeUary, and 
Bangaloi and Bcllary, one oflicci working at one end and the 


^ At iHimfiH, iieai tlu noilhcm cndol tho Punjab plains, the diflfeience between 
tho obHcivcd latitude and tluit computed iiom tiiangulation was only 06'' I I ' 

^ (bee) an aitule on tlu ulipne ohsoi vat ions ioi 1868 m the “ Professional Papers 
on Indian hngmccnng, ^ vol vi,p See also ‘‘Eevista ete Fspaha’ Tom xvii , 
No 67 (Madud, 1870 ) h 1 cchpso dc sol consideiado bajo el punta de vista fisica ' 
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other at the othei They received hearty co-operatioa liom Mi 
Pogson, the astronomei at Madras, and Mr Chambers, P E S , the 
Superintendent of the Obseivatory at Bombay 

Of late years advantage has been taken of the lines of telogiaph, 
in Europe and America, to dcteimine differences of longitude, and 
thus to obtain astronomical arcs of amplitude between two places 
situated on a common parallel of latitude, with reference to the 
determination of the figure of the earth Eormerly such aics had 
been measured between points on the same meridian, because in 
that case it was only necessary to detoimme latitudes at the 
extreme points, which is one of the simplest pioblems of practical 
astronomy But on arcs of parallel it is longitudes that aie le 
(j^uired, and their deteimmation within the reijuisite degiee of pre- 
cision was extremely diflacult and laborious When, howevci, 
places are connected telegraphically, their differences of longitude 
can be determmod with great precision In September 1871 
Colonel Walker, m London, and Major St John, at Tehran, deter- 
mined the longitude of the latter place to bo 51° 24' 5" E , the 
distance between the two stations being 3,870 miles Then detei- 
mmation only differed half a nulo from a value previously deduced 
by Major St John, by combining a telegraphic determination of 
difference of longitude between Tehran and Karachi, with the 
trigonometrically asoeitainod difference between Kaiaehi and the 
Madras Observatory In 1872, some of the instruments whieli 
were ordered m 1863, designed by Colonel Strange, and eonstiueted 
under his superintendence, arrived m India These wore two 
transit instruments, by Messrs Cooke and Son, of Toik, two 
astronomical clocks by Erodsham, two cluonographs by Mm' Sce- 
rctan and Hardy, of Pans, and electric appaiatus Colonel Walkoi 
determined to employ those instruments, in the first instance, on 
the arc of parallel which crosses the Peninsula of India m latitude 
13° from Madras to Mangalur, passing through Bangaloi midway 
This arc is of special interest, because it is situated much ncaiei 
to the equator than any similar arc that has yet been measured in 
any part of the globe Its length is 364 miles Captains Ilerschel 
and Campbell were selected to carry out the operations, who first 
made a senes of most careful prcliminaiy tnals, ascei taming that 
no sensible influence, m one direction more than another, was 
exerted by earth cuirents The mean of all the determinations 
gives a velocity of 17,000 miles per second, which is materially 
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greatei than the velocities deduced in the course of sinnlar opera 
tions m Europe and America But as several relays were used on 
those lines, and none on those, such a dififercncc is only what might 
have been anticipated The pieliminary results aic, that the 
difference of longitude between Madras and Mangalur by the tri 
gonometrical measurement is Oh 21m 36 78s , and by telegraph 
Oh 21m 36 85s The difference is 0 93s , which is equivalent to 
13 95" seconds of arc The latitudes and longitudes of the stations 
of the Groat Trigonometiieal Suivey have, for the last 40 years, 
been computed with the elements of the figure of the earlli Icnown 
as Everest’s Eirst Set of Constants, (equatorial semi axis, 
20,922,932 ft , ellipticity , o J a o ) Subsequent investigations have 
slightly modified these dimensions of the mean figure, and Captain 
Claihe gives the following elements in the Appendix to his “ Com- 
paiison of the Standards of Length ’? (1866) , equatorial scmi-axis 
20,926,062ft ellipticity TTsing Captain Clarke’s elements, 

instead of Colonel Everest’s, the trigonometiieal determination of 
the difference of longitude between Madras and Bangalor would bo 
diminished by 3 6", and thus bo brought into bettei ac cordanco with 
the telogiaphie diffeionce, which is still 10 6" less than the trigono 
metric difference This fact is consistent with the result of Captain 
Basevi’s pendulum operations, which show that the density ol the 
strata ol the earth’s ciust is gioatei under the dcpicssod beds of 
oceans than it is undoi lands elevated above the sea level Thus 
the direction of the plumb lino at Madias, on the cast coast, is most 
probably deflected to the oast of the noimal to the mean hguie, 
while at Mangalur the dncetion oL the plumb lino is delloetid to 
the west of the corresponding nojmal The length oi the arc 
botwcon the apparent /onith points is consequently diminished, 
and must, theioforc, bo less than the length deduced from trigono- 
metrical observations The observations to determine the astrono- 
mical latitudes of certain stations of the survey have been ludd 
in abeyance since 1872-73, as Captains ncrschol and Campbefl, 
by whom they aie earned on, have been both employed on the 
longitude observations 

Thoio IS a method, independent of tnangulation, by which the 
ellipticity of the earth can bo determined, and it seemed important 
that it should bo tested over the same ground as was traversed 
by the Gieat Aic Series This method is by observing the pen- 
dulum The force of gravity increases fiom the equator to the poles , 
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and a pendulunij which makes a certain number of vibrations in 
a given time at the equator, will make a greater number at all othei 
pomts, the numbei mcieasing, as a lulo, with the latitude The 
experiment consists in dcteimining the numbei of vibrations which 
a given pendulum of invariable length makes in 24 hours, at the 
position selected for the operations Previous observations had been 
taken chiefly on islands and near the coast, notably by the veteran 
observer, G-cnoral Sabme It was a desideratum to obtain experi 
ments in the interioi of continents to combine with those taken 
near the sea The Russian Government had caused them to bo 
taken at the piincipal stations of the Great Russian Arc, and 
General Sabine was anxious that a series should be observed in India 
The tendency of the plumb line to deviate fiom its normal direc 
tion, in consequence of local irregularities of the eaith’s crust, is a 
source of error which lequires the most careful investigation The 
plummet is supposed to be attracted by mountams and repelled by 
oceans , and oven on level plains deflection is said to exist when the 
rocks below arc of unequal densities, on cither side of the plummet 
Archdeacon Piatt, after close examination of the effects of this 
attraction on the operations of the Trigonometrical Survey, came to 
the conclusion that the piobable eiror caused at Kalianpui, by 
proximity to the Ilimalaya was one fouith of a mile , but this only 
affects astionomical obseivations In the tiiangulations the coiioct- 
ncss of the lelative distances is of course unaffected ^ 

The pendulum observations give an independent detoimination of 
the ellipticity of the earth and throw light on its physical c onstitu- 
tion, by determining the intensitv of the force of gravity 
In 18G4, Colonel "Walker, R E , the Super in tendent of the Great 
Trigonometrical Survey of India, applied to the Sccietaiy of State 
foi India for sanction to undertake a senes of pendulum cxpoii- 
ments in India in connexion with this survey His application 
was strengthened by opinions from several of the most eminent 
PeUows of the Royal Society in favour of the undertaking, moie 
especially as affording an independent check on the local variations 
in the direction of the force of gravity, and on the distuibances due 
to the mountain masses north of India 


1 “A senes of papers on mountam and other local attraction m India, and its effect 
on the calculations of the Great Trigonometrical buivey,” by John II Pratt M A 
(Calcutta, 1862 ) These papers are reprinted fiom the Transactions oj thl Royal 
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Tlio necessary sanction having been obtained, tlio Royal Society 
lent for the purpose of the expeiimcnts an astronomical clock by 
Shelton and two invaiiablo pendulums The equipment was sup 
plemented by a copper vacuum cylinder and an an pump It was 
decided to make the Kew Obseivatoiy the base station in this 
count] y for the opeiations, and befoie the pendulums weie sent to 
India they weie swung there by Mr Loewy The apparatus aiiived 
in India in 1866, and the work was at onco commenced by Captain 
J P Bascvi, R E , who had been placed in ehaigc of the oxioiations 
ill India In the com so of the next five yeais Captain Bascvi 
swung the pendulums at some 19 stations on the Indian aic fiom 
Beliia Dun to Cape Comorin, at two stations on the East Coast, 
and at two on the West Coast of India, and ho likewise swung thorn 
at Minikoy, an island of the Laccadive group 
In 1870, two conveitihle pendulums were lent to Colonel Walker 
by the Imperial Academy of Sciences at St Petoisbuig Those 
pendulums had been used on the Russian arc, and it was hoped 
that by thou moans a connexion might bo established between the 
Indian and Russian pendulum opeiations An airangomont for 
measuring the lengths of those pendulums forms part of the whole 
apparatus, so that they are capable ol giving not only relative 
results, such as are obtained by the invariable pendulums, but also 
absolute values of the length of the simple seconds pendulum 
Captain Bascvi had at that time but little oppoitunity of using 
those pendulums, and iii the spring of 1871 ho started £oi the 
lofty plateaux of Tibet, taking with him the invaiiahlc pendulums 
only On his way to Tibet he took obseivations at Mian Mii, and 
passing through Lob, ciossed the Takalung pass 18,060 ioet in 
height, into the desolate region of Ruskshu II( tlieio swung the 
pendulums at a station he sole cted on the Moi6 plain 16,600 feet 
above the sea level Erom Moie ho made his way back to the 
Epper Indus, and, although suffermg Xiom a severe cold, he crossed 
the Marsimik pass and set up his tints and instrumcmts on 
the Lanak plains, upwards of 17,000 feet above the sea Theie 
protected only by a tent, in a climate whin tin thermometer 
rises to 70 oi 80 m the afternoon and falls below zero at 
daybreak, his illness increased One morning, when gallantly 
striving to rise from his bid and commence work, ho died, and 
by his untimely death the suivcy lost the services of one of its 
ablest officers 
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Captain Heaviside was subsequently appointed to complete the 
operations After some preliminary observations at Debra and at 
Massaii be went to Ealiana, the base station m India for the 
pen ulum experiments He theie took observations with the in 
variable pendulums to determine wbethoi they had undergone anv 
change since they were last swung there He also swung and 
measuiod at Kaliana the Eussian conveitible pendulums He then 
staited for England, and on his way to this country he swung the 
pendulums at Bombay, at Aden, and at Ismailia, in Egypt At the 
Eow Observatory he swung the invaiiable pendulums, to deter 
mine whether they had undergone any alteration since 3866, and he 
also earned out there a complete senes of experiments with tlu 
Eussian convertible pendulums for the determination of the length 
or the simple seconds pendulum 


At the suggestion of General Sir E Sabine a further scries of 
experiments was made with the conveitible pendulum employed 
in 1818 by Captain Kator The bar of this pendulum, owing to 
some unknown cause, had become bent It was re straightened and 
the knife edges re giound and re-bedded In its altered condition 
pendulum was swung at the Kew Observatory by Captain 
Heaviside Lieut Colonel A E Claike, EE, undtitook to 
measure the distance between the knife edges of the pendulum at 
Southampton Erom the values thus obtained a second dotcimina- 
tion oi tlm length of the simple seconds pendulum at Kew was made 
Captam Heaviside then returned to India, where the final results 
ol the whole senes of experiments from 1865 were computed out 
and arranged for publication 


One fact of great scientific importance has been ascertained bv 
these experiments, namely, that the density of the strata of tlu 
earth s crust under and neai the Himalaya is less than that under 
ttio plains to the south It is also a noticeable featuic of Captain 
asevi s observations, and one abeady observed in comparing pendu 
lum observations made in other parts of the world, that at inland 
stations gravity appears to be m defect of that observed at 

coast stations in similar latitudes The cause of this is still 
uncertam 


The s^erintendence of work in the field only forms a part of 
Colonel Walker s anxious and absorbmg duties The labours in the 
computing and drawing ofldoe also require his close attention and 


i 
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here lie has heoa ably assisted by Lieutenants Heisohel and Mr Uen 
nesscy One matter f oi careful thought is the dispersion of unaroid 

able though minute errors in the obscryations of latitudes, longitudes, 
and azimuths, m such a manner as to obtain the closest appioach 
to accuracy This is a consideration of great intricacy and difficulty, 
and the preliminaries for cyentual calculations hayc been caicfully 
elaborated in the Computing Office All the obsoiyations are reduced 
de novo, which inyolyes an enormous amount of calculation In 
18G5 Mr Ilcnnosscy, who had studied at Cambridge and Southamp- 
ton y liilo ho was m England, resumed charge of the Computing 
Offiieo no commenced the printing of the obscryations of all the 
principal angles, which, except the Orcat Arc Scries, published by 
Sir George Eyorest, had hitherto been only in manuscript He 
also introduced photozincography, haying learnt the process at 
Southampton, and the sheets of topographical suryeys wcie rapidly 
rc-produced Photographic apparatus had boon in use in the 
Eiawing Office some yoais before, for copying and reducing Hero 
the Kashmir maps wore compiled, one of Central Asia, by Mr 
Scott, in 18G6, and many others 

In 1866-67 Colonel Walker was engaged, with Mr Hennessey, in 
the ycrification of the standaids of length At the moasuromont of 
(aoh base the rolatiyo length of the standard bai A and the six com- 
pensation bars was found to bo altering , and as all the bars told 
the same tale, it seemed pi obabh that thou lengths had remained 
constant, and that the standard had changed While Colonel 
Walker was in England, in 18G4, two new standard bars, one of brass 
and the other ol iron, were constructed foi him They ariiycd at 
Dohra Hdn in 1806, and wore oompaicd with A, haying first been 
compared with E at Southampton Pho comparison showed tliai 
the rolatiyo length of A and B was nearly tho same as m 1834, when 
they wore last compared together Then B was 1 28 millionths 
longer than A Now B is 3 08 millionths longer Thus the old 
standards hayo not altered appreciably, and tho changes must be 
duo to tho compensation bars 

Tho tables to facilitate the calculations of the Suryoy Department 


^ One copy at the India Office ami another at Calcutta 
^ bco ‘‘Prof ossional Papcis on Indian Engmoci mg/ vol v,p 305 
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were also revised and extended under the direction of Colonel Walker 
in 1866, by Mr Hennessey ^ 

In 1867 the Kashmir and Ladak maps were completed, togothoi 
with a senes of maps with lines of levels , and m 1868 a valuable 
new map of Central Asia, in foui sheets, was compiled and published 

An accurate knowledge of the factor of expansion of the stan- 
dard was the one thing wanting to permit of the final reductions of 
the base lines being taken in hand In 1870 the whole of these 
reductions were completed The details of the operations form part 
of the fiist volume of Colonel Walker’s “Account of the Operations 
“ of the Gioat Trigonometrical Suivey of India,” which contains a 
very interesting “ Introductory account of the oaily operations ol 
“ the Suivoy between the years 1800 and 1830,” and of the 
“ Standards of Measure and the Base Lines ” This gioat work will 
bo completed in 20 volumes 

Moanwlnle 200 copies of the fiist volume woio received in 
England in 1871, and upwards of 90 were distributed to various 
scientific institutions and men of Icainmg at homo and abroad In 
a Icttoi to Colonel Walkei, dated Hcccmbci 1st, 1871, the Under 
Secictaiy of State foi India acknowledged the receipt of the copus 
of this volume m the following words “The Duke ol Argyll 
“ desires me to convoy to you his congratulations on the completion 
“ of this first volume of a great work wTiich, as a record of accuiato 
“ geodotical measurement and of aiduous sei vices well porfoimcd, 
“ will yield to none that has hitlioito been published by any 
“ European nation, either in intciest oi in scientific impoitanoc 
“ His Grace is impressed with the amount of labour and ot con- 
“ centratod thought which must have been devoted to the pro- 
“ paration of this volume, and I am to express to you Ins sense ol 
“ the value of youi services as its author In a despatch to the 
“ Goveinoi General in Council, tlu Duke of Argyll has requested 
“ that his Grace’s appreciation ol the assistance atlordcd to you by 
“ Mr Hennessey and other ojOdeeis of the Survey may bo convoyed 
“ to those gentlemen ” 

In 1874 the Computing Ofiico, besides the usual duties of exa- 
mining and reducing the observations, aided in the completion of 
the 3rd and 4th volumes of the “Account ol the Opciations of 

1 “ Auxiliary Xablos to Facilitate the Calculations of the Survey Department ” (Dr lira 
Dun, 1868) 
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“ the G-ieat Trigonometrical Survey of India ” The second volume 
contains an historical account of tlio triangulation, vith description 
of the methods and procedure, and of the instinments which have 
been employed, and its prepaiation fell mainly upon Colonel 
Walkei liimself, as well as the portion of the 6th volume deahng 
with pendulum ohseivations I’D! the South East Q,uadiilateral 
there will be six synoptical volumes, one foi each series , and much 
progress has been made not only with these, hut also with the 
volumes of the North-East and North West Quadrilaterals and 
the Pendulum volume, by Major Ilersohol during Mi Hennessey’s 
absence on leave, and since 1876 by Mi Hennessey himself 

Preliminary charts of tiiangulation and charts of levels are 
propaiod m the drawing branch of the Oompntmg Office, and in 
1872 a map of the country round Delhi was compiled foi the camp 
of exorcise As regards the latiei map, experiments were tiled as 
to the most convenient foim of issumg it foi use with tioops in the 
field Copies were punted on watcipioof mdia-ruhher cloth, on 
white cloth, and on seveial lands of paper, and it was found that 
white cloth promised to be most useful m the climate of India In 
1875, Colonel Walker issued a third edition of his valuable map of 
Ocntial Asia, each of the four sheets being entirely redrawn, and 
much now material being inserted The regular duties of the 
drawing and photo/mcograplimg blanches of the Computmg Office 
arc to examine all maps and charts drawn by tbe field establish- 
ments, to photozinc ograph them, and to undertake original compi- 
lations The number of maps, cbaits, and diagrams that veie 
photozmoogiaphod in 1875-76 was 25,425 Tho lihiaiy of the 
Computmg Office now consists of 2,121 volumes, all hopt in good 
oidoi in one room Tho woik of tho Computing Office of the 
Oi cat Trigonometrical Survey is done undci tbc immediate supei- 
vision of the Superintendent at his head quarters, and has hitherto 
been quite independent of tho more voluminous labouis of the 
Surveyor Geneial at Calcutta, whose operations will be tlie subject 
of another section 

Tho magnificent woik, so ably commenced by Colonel lambton 
in the first year of tho ccniuiy, is nov nearly completed The 
topographical surveying of the present day is so much more accurate 
than it was in Lambton’ s, or even m Everest’s tune, that a smaller 
amount of triangulation suffices as its basis When the Eastern 
Smd series and the woik in Assam and in the extreme south of tbe 
(13441) K 
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peninsula aio fimslied, tlieie will be nothing moic left 1o do in 
India proper In Burmah there will be further triangulation, and 
probably two bases to measure , and, in some future day, the great 
arc wiU. doubtless be carried northward over the mountain barriers 
to the shores of the Arctic Ocean A preliminary approximate 
series would extend our geographical knowledge of Central Asia, 
while it would estabhsh the practicabihty of a final measurement 
Sir George Everest looked forward to an arc of the meridian extend 
mg from Cape Oomorm to the northern shore of Siberia, as the final 
achievement by which his successors would complete his labours ^ 
Colonel Walker, the fourth m succession of the great surveyors 
who have supermtended this most difhcult and important work, will, 
in all human piobability, have the high honour and satisfaction of 
bemg at his post when it is completed It is, and has been, a very 
noble band, that body of surveyors who have been tiainod and 
have worked under Lambton, Everest, Waugh, and Walker It 
IS no small honour to be at their head These men must c ombinc 
the knowledge and habits of thought of a Cambiidge wranglei with 
the energy, resource, and presence of mind ot an explorer or a back- 
woodsman, and they must add to this the gallantry and devotion 
which inspiio the leader oL a forlorn hope The danger ol service 
m the 3ungles and swamps of India, with the attendant anxu'ty and 
incessant work, is greater than that encountered on a battle field , 
the per centage of deaths is larger , while the sort of courage that 
is required is of a far higher order The story of the Groat Tiigo- 
nometrical Survey, when fitly told, will form one of the proudest 
pages m the history of Enghsh domination in the East 

Smee Sir Andrew Waugh’s time, the manusoiipt volumes con- 
taming the Supermtendent’s reports and the triangulations toi eac h 
series have not been forwarded to the India Ofaeo Piehminaiy 
chaits contammg aU requisite data for Topographical Surveyois and 
Geographers are published by photozincography annually, hut the 
reports are kept back until the whole of the results can be printed 
m a final and complete form A considerable portion of the original 
observations is already m the press 

Colonel Walker has completed the first volume of this senes, 
bemg a history of the Great Trigonometrical Survey of India,' 
which mcludes an mtroductory account of the early operations 


1 See the preface to “ An Account of the Measurement of Two Sections of the Mon- 
dional Arc of Indjia/’ p 7 
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of the Surrey during the period 1800-30, and sections on the 
standards of measure and on the measurement of base lines The 
complete work will consist of about twenty rolumes ^ Accounts of 
Colonel Walker’s work are to be found in his annual printed Ke 
ports, and m the abstracts of them which he has from tune to time 
communicated to the“Jouinal of the Asiatic Society” (Bengal)® 
The progress of the Surrey is noticed in the annirersary addresses 
of the President of the Eoyal Geographical Society, and there are 
aiticles on the Surrey in the “ Calcutta Renew ” for 1863,® and in 
the “ Quarterly Journal of Science ” for October 1870 

The annual repoits by Colonel Walker, or by the officer actmg 
foi him when on leare, in the Geographical Department of the 
India Office, are fourteen in number, fiom 1862-63 to 1876-76 
inclusire 

An abstract of that foi 1862-63 is giren in rol i , p 180, of the 
“ Professional Papers on Indian Engineering ” (Rurla) 1863 

^ “Account of the Opeialioiis of the Great Iiigonomotucal Survey of India,” 
Dun^ 1^0 ^ Walkei, E L , h R S , Suponntondonl of the Survey (Dehra 

2 Vol xxxu,(1863,)p 111 Vol xxxi (1862,) p 32 

® Vol xxxviii , No 75 
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X 

ROUTE SURVEYS BEYOND THE FRONTIER OE BRITISH 
INDIA BY NATIVE EXPLORERS 


The employment of native explorers to make discoveries in the 
unknown regions heyond the Noithern fiontieis of Biitish India 
has led to most important geographical icsults The idea was 
originated hy Colonel Montgomerie while he was caiiying on the 
survey of Kashmii and Ladak, and ho hoped that hy this means the 
whole country between Biitish and Russian toriitoiics might he 
explored Natives would he permitted to tiavel without molcsia- 
tion, as traders oi in oihei capacities, thiough countiics wluit 
Europeans would certainly he regaided with suspicion and exposed 
to ill treatment, and most piohahly would ho muidcrcd 

The plan is to employ Pathans to explore the noithoin and 
southern valleys of the Hindi} Kush, the vallej ot the Oxus, and 
Eastern Turkistan, while foi exploration ol Great Tibet, and the 
regions which are subject to the Chinese Government, and mostly 
inhabited hy a Buddhist population, it is noccssaiy to cmjiloy 
Bhutiyas oi Tibetans, |the mhahitants of the uppei valleys ol tlu 
Himalava within Biitish teiiitory 

The exploieis are taught to make a route survey hy taking hc.n- 
ings with a compass and pacing the distances , they aie also taught 
to take meridian altitudes with a sextant to deteuninc latitudes , 
hat they aio purposely not taught how to leduec then ohsei vat ions, 
noi supplied with astionomical tables, in ordci that they may not 
he able to fabiicate fictitious work Obscrvatioijs loi detciminmg 
absolute or dififoiential longitudes are beyond their capac itics Tlu 
resulting latitudes and the co-ordinates of the routes aie computed 
in the ofdee of the Supermtendent oi the Great Tngonometiieal 
Survey on the exploiei’s return With all its dohcioneics this plan 
furnishes materials for defining the positions oi chief towns with 
some accuracy, and results in the acquisition of a large amount ol 
new geographical information 

The trigonometrical surveyors experienced very great difficulty m 
training these agents, and met with many disappointments Out 
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of SIX 01 cigM men that they had spent years in training, only two 
01 three turned out first class explorers The first man sent out was 
a native named Muhammad i-JEamid, who went to Yarkand by 
way of the Kaiakoiam Pass, and determined the position of Yar- 
kand ^ 

Muhammad 1 Ilamid died at Lch, on his return home, under 
very suspicious ciicumstances The next explorer sent out was a 
Pathan of the native sappers and miners, a very intelhgent man, 
who promised exceedingly well He was sent into the country 
north of Peshawur, to explore in the direction of Chitial , hut ho 
liad a hlood feud in his family, and the avenger of blood went after 
him and murdered him His papers wore collceted and sent hack 
hy no loss a person than the Akhund of Swat ^ 

In 1864 Colonel Walker engaged two Pundits from one of the 
upper valleys of the Himalaya, who were recommended hy Major 
Smyth of the Education Department as likely to have groat facili 
tics in tiavelling thiough various parts of Tibet They were placed 
under Colonel Montgomerie, who completed their traimng, and then 
oidored them to make a route survey from the Mansarowar Lakg to 
Lhasa, with a view to defining the course of the great iiver Sanpu in 
Tibet One of those Pundits (A) was Nam Sing, a Bhutiya subject 
of the British Government, horn at Milan m Kumaun Ho was m 
the service of Messrs Schlagintwoit during 186G and IBS'?, and then 
joined the Education Department, being head master of a Govern 
mont vornaoulai school in Ins native district of Milan from 1858 to 
1863 In the latter year he was tiained as an explorer, and con 
tinned to servo in the Department of the Great Tiigonometiical 
Survey for the next 13 ycais 

The two Pundits (A and B) made a liist attempt from Kumaun, 
hut did not find this route practicable They, however, met some 
Bisahiris, British subject^, who had boon robbed whilst trading m 
Chinese torutory, near Gaitokli, and who asked the Pundits to bo 
their vaUls, in ordei to obtain ledrc^s from the Lhasa Government 
Tins tuinished a plausible reason for the journey, and it was then 
decided that the best chance of reaching Lhasa would bo thiough 


1 Ijat 38‘’20'N, Long Y?® 30' P The values adopted by Ivlapiotli, Humboldt, 
and inttcr arc 38" 19 and Yb® 18' I Iho feclilagintwcits adopted 38° 10' IS , 
and 74° 10' L 

2 &ec Col oml Walker ’a bpecch “ I’roctcdiugs K G- S ” xv , p 203 ^ (1871 i 
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Nepal They accordingly set ouV and reached Kathmandu on the 
7th of March 1865 

The Ihindits heard that the route by the Kirong pass was clear 
of snow earlier than that by Kuti (Nilam), and they, therefore, 
selected that route, leavmg Kathmandu on the 20th of March , but 
the Chinese Governor of Kirong refused to allow them to pass, and 
they returned to Kathmandu on the 10th of April 

One of the Pundits, B, then gave up the attempt, and contented 
himself with mating a long journey m the uppei parts ol Western 
Nepal, including an exammation of the Muktinath pass ^ The 
other. A, set out, disguised as a native of Ladak, as a compamon of 
a Tibetan merchant, named Dawa Nangul, on the 20th of June* 
and made his way to Kirong 

The post of Kirong is very important m connexion with the 
question of mtercourse between India and Tibet It commands 
what IS probably the best of the Nepalese passes The Pundit 
descrioes it as a place with a fort, a good sized temple, about 20 
shops, and a population of 3,000 to 4,000 Wheat and barley arc 
raised round the town, and there is a trade m salt from Tibet and 
in rice from Nepal 

The road through Kirong leads past the important Chmeso post of 
Jonkajong, on the Central Cham, which is probably the Ari-jong of 
D Anville s map But the Pundit was agam refiisedf leave to pro- 
ceed, and with very great difiS.culty he eventually got permission to 
take anothei route, to the westward, over the No la pass of the 
Central Chain, 16,600 feet above the sea Kis route was through 
forest on the outer slopes of the Southern Cham as far as a village 
called Lue, where the mountain sides become bare and rocky, and 
then across the Southern Cham by the Ga-la pass, which is the 
boundary between Tibet and Nepal, and 16,700 feet high The 
No la pass was crossed next day, so that here the two chains 
approach very closely, the mtermediate plam sinkmg to 14,000 feet 

On the 2nd of September the Pundit reached the banks of the 
Sanpu, and crossed to the Tadum monastery, on the north shore, 
14,200 feet above the sea Here he learnt that once m two years 
the Maharajah of Kashmir sent a merchant to Lhasa with a great 


Tlioy t&d 3i S6xtd<nt, two box soxt&ixts, prismatic drnd poclcot coxoposso*?, poclcot 
chioaometer, boiling point thermometers, and a common watch 

* No account has ever been published of the journey of this Pundit in Western 
Nepal, and of his visit to the Muktinath pass 
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q^uantity of goods, "wIilO is called “ Iiopchak,” and that onco a year 
the Government of Lhasa sent a merchant, called “ Jang Ohong- 
pon,” to Ladak Another account of this exchange of Jcafilas 
between Kashmir and Tibet is given by a writer m the “ Oalcutta 
Review ” He says, that every thirdyeai a Mfila,, consisting of 270 
horse or yak loads leaves Ladak for Lhasa, carnage hemg supplied 
by the Tibetan Government while -within its territory The goods 
from are dried apricots, saffron, onss root, currants, chmtz, 

and piece goods , and the articles brought back are shawl, wool, and 
tea The leader of the kafila, called “ Lopchak,” must be a Tibetan 
of Ladak, and is always chosen from a family of rank The profits 
of the undertakmg are shared between the Kashmir Government 
and the leader’s family The Tibetan Government sends a yearly 
venture of the same number of loads to Kashmir, the Maharajah 
conveying it at his own expense when -within his own border ^ 
The T bim dit jomed the Kashmiri merchant’s head man, named 
C hinn g Nurpal, who passed thiougb Tadum -with 70 laden yaks, 
and they set out together for Lhasa on the 3rd of October 

The party travelled along tho northern side of the Sanpu, 
crossing a large tributary called the Oharta-Sanpu, flowmg from 
the Northern Chain , and then passmg over a range mto the valley 
of the Eaka-Sanpu, a nvci which has a long course parallel to tho 
Sanpu, into which it iahs below Janglachd Lrom Tadum to a 
place called Kalung theio wore no signs of cultivation, and tho 
population was very scanty , but from Kalung onwards there weie 
clumps of widow trees and cultivated patches Ealung is just 
below the Ka-la pass, over a spur Lrom tho range between the rivers 
Eaka-Sanpu and Sanpu, winch separates tho Tsaug province from 
thoso of Western or Little Ihhot 

On the 22nd of October tho party crossed the Sanpu by a ferry, 
190 miles below Tadum, and arrived at the town of Janglachd, 
where there is a strongly huilt fort on the top of a hill, a fine 
monastery, and a number ol shops kept hy Nepalese Eiom 
Janglach6 to the town of Shigatz^ goods and men aie transpoited 
on the nver, which is wide and navigable, in boats covered with 
hides Here they were joined hy the second part of the Kashmni 
merchant’s caravan, consisting of 106 laden yaks, and on the 29th 
they reached Shigatzd,^ 11,800 feet above tho sea At a place called 


1 Calcutta Review,’’ January 1877', lUTo cxxvii,^. p 144 

^ The I*andit calls it Digaicha liere ho took a numkoi ol ob&oi vafcions foi latitude 
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Phunclioling, iDet-woeii Janglaclic and Slugatz4, the nyei is spanned 
by an iron chain bridge 

On the 1st ot JSToTember 1865, the Pundit -went from Shigat/6 
to Teshn Lumbo, to do homage to the Teshu Lama oi Panchon 
Eunboohd/ a boy eleven years old, who was seated on a high 
throne covered with rich silk The Pundit reports that theic 
are 3,300 monks in the monastery of Teshu Lumbo, and that the 
town of Shigatzd has a population of 9,000, exclusive of the monks, 
but mcluding a garrison of 100 Chinese soldiers, and 400 Tibetan 
militia A market is daily held on the space between Shigatzd and 
Teshu Lumbo, and good crops are raised in the neighbourhood 

At Shigatzd the caravan was jomed by the Kashmiii merchant 
himself, and settmg out again on the 22nd of December, they 
passed thiough Pamdm,^ and leached Giansu^ on the 26th, a distance 
of 46 miles ^ 

Giansu was visited by Bogle and Turner, and Mi Manning 
lesided there for some time The Pundit dcsciibes it as a titv 
about the size of Shigatzd, with a fort on a low hill in the centio 
of the town, and a large gdded temple It is luled by a Depoa^ 
assisted by two Jongpens, and has a gaiiisoii of 60 Chinese solduis 
and 200 Tibetan militia The sui rounding plain produces win at, 
barley, ladishes, peas, and ghee, while rice is imported fiom Bhutan 
■Woollen cloths aie manufactured in the town, and also small bells 
with which horses aie adorned m Tibet 

Prom Giansu the Pundit followed the route taken by Mi Manning 
to the Palti 01 Yamdok cho lake, crossing a spui of the Cential 
Cham by the pass of Khoro-la, 17,000 teet above the sea lie 
dosciibes the lake as 46 miles in circumfeience, two to throe miles 
bioad, with a hilly island in the centie, the watei veiy deep and 
good to drink, though the lake has no outlet He found the lake 
to be 13,700 feet above the sea 

On the 4th of Januaiy 1866, the Pundit loft the shoies of this 
famous rmg shaped lake, crossed the Khamba la mountain separating 
the provinces of U and Tsang, and leached the left bank of the 
Sanpu, at the village of Khamba barchi, where it is 11,400 feet above 


1 lie calls liim the Panjan Emgbo Che ” 

2 Penajong 

3 Gyangze 

^ According to the Pundit 39 accoidmg to Turnei 
® The Chechep Depm of Edgar 



TO LHA.SA. 


153 


tte sea level Here the paxty took a boat, and rowed down the 
stream to Ohnsul jong Crossing the iivor at Chusnl, they followed 
Ml Manning’s route up the valley of the Ki chu, and arrived at 
Lhasa on the 10th 

The Pundit describes the Lhasa valley as loll of large and 
populous monasteries He visited that of Sara (Sera of Hue), 
three miles from the city, where thcio axe 5,600 monks, and the 
famous monasteij of Galdan, founded hy Tsong-khapa, which is 
three q^uarteis of a mile m ciieumfeicnco, and peopled by 3,300 
monks The city of Lhasa has a circumlcionce of 2'^ miles, and 
in the centie stands a lai go temple containing images richly inlaid 
with gold and precious stono^., and suiioundcd hy bazaais with 
shops kept by Tibetan, Eashnmi, Ladaki, and Nepalese merchants, 
many 'of whom are Muhammadans Chinese tradesmen are also 
numerous The plain of Lhasa is about 12 miles long hy 7 broad, 
and IS surrounded hy mountains Around the town are the 
moiasterics ot Muru, Hamochd, Ohumuhng, Tankyahng, Kon- 
tyalmg, and the palacc-monastoiy of Potala, the residence of the 
Dalai Lama, or Gur (Gewan) Hirabochf, called also the Lama 
Guru It IS a mile and a half in circumference, and stands on an 
eminence 300 feet above the plain Ponr miles west of it is the 
Debang monastei y, with 7,700 monks , and to the south, on the 
other side of tiro Ki chu, is the Ohochuling monasteiy ^ 

The Pundit went with the Kashmiii moi chant (Lopchak), to 
pay his respects to tbc Dalai Lama, who was a Ian and handsome 
boy about 13 years old, seated on a throne sii. foot high, with the 
Gesuh Eimboehd,^ or Regent Mmistoi, on his light hand The 
Pundit relates the popular behef to be that the Dalai Lama will 
transmigrate 13 times, and that he is now in his 13th transmi 
gration But he is only in the 12th according to the hst of 
Desgodms Below the Regent there are four mimstois, called 


1 According to anothoi 

autiiority, the principal Go^ipa^ or monastones lound 

•wiili the mxmhei s of monks m oacb, ai e as follows 


Gandan monastery 

3,500 

Kontyalmg monastei y 

200 

Lia 

5,500 

Xankyaling „ 

200 

Depong 

7,500 

Ohochuling ,, 

300 

Gentu 5 , 

500 

Chumuling „ 

1,000 

Grume „ 

500 



Chenanigd „ 

i,ocp 


20,400 

Chemchung „ 

200 



’ ijTomen khan of Hue, 

n p 156 The Puadit calls him Gjalpo Khuio Gyago 
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Khalons,’^ who conduct all public business, and the Amba, or 
Obinese political agent, has special, but apparently undefined, powers 
As a rule, he does not interfere in the internal affairs of Tibet 
The Pundit also heard that 36 miles east of Lhasa, on the north 
shore of the Sanpu, there is a town called Sdwe, where the Tibetan 
treasury is kept , that 40 miles farther east there is a town, on the 
south bank, called Shotang, as large as Shigatzd , that the river 
flows thence eastward for 120 miles, and then turns due south 

The hiUs round Lhasa are barren, except for one thorny hush 
called s^a, but there are trees of two kmds m the gardens, though 
not indigenous, called chemgma and jawar The crops of the Lhasa 
plains consist of barley, wheat, peas, mustard, radishes, canots, 
omons, potatoes,^ beans, and other garden produce There are, cows, 
sheep, goats, yaks, ponies, asses, and pigs , and fowls, pigeons, and 
ducks are plentiful The manufactures at Lhasa are chiefly woollen 
cloths and felt 

The population of Lhasa, according to a census taken in 1864, 
was 16,000, and owing to the number of cehbates there is a largo 
preponderance of women , 9,000 women to 6,000 men The garrison 
consists of 600 Chmese soldiers, and 1,000 Tibetans, armed with 
flint guns, and seven small pieces of ordnance 

The Pundit left Lhasa on the 21st of April 1866, and, returning 
by the same route, reached Tadum on the 1st of June Journeying 
up the Sanpu valley, ho crossed the Manam la pass, and returned 
to India, reporting himself to Colonel Montgomerie at the head- 
quarters of the Great Trigonometrical Survey •* 

In May 1867, the same Pundit who was at Lhasa, A, with a 
third man who had been tramed m the interval, 0, as B had proved 
to be somewhat wanting in nerve, set out to explore the gold mines 
of Thok jalung, on the lofty plateau in rear of the great Northern 
Eange After a most trying journey, these hardy and persevering 
explorers crossed the Ohomorong-la pass, 18,760 feet above the sea, 
and after a long march through snow, reached the chief gold field, “ 
on a large desolate plain, 16,330 feet above the sea, where the 
camp of the Tibetan gold diggers was pitched The master of the 


^ Kaskaks, of fhe Pundit 

a Probably due to tlie benevolent foietliought of Warren Hastings, and uitroducccl 
thiough Bhutan 

® See « General Report on the Operations bf the Great rngonometne^ Survey of 
India during 1866-67, ’ by Colonel J £ Walker, R E , F R S , ix pp i to xxix ^ 

* In 32° 24' 26^ N , 81° 37' 38" B 
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gold diggings was a natiTe of Lliasa, a shrewd, and well mfoimed 
man. The Pundit describes the method of workmg the gold, and 
the habits of the diggers The explorers left Thoh-jalimg in 
August, and returned to head quarters m November IBS'! ^ 

Some very important journeys were made by an explorer whom 
Colonel Montgomerie calls No 9, and whose results he reported 
upon m 18'72 No 9 went up the valley of the Tambur, m Eastern 
Nopal, m the footsteps of Dr Hooker, as far as the Wallanchdn 
pass, which No 9 calls Tipta la , and then succeeded in gaming 
permission to enter Tibet by his successful medical treatmeut of 
the wife of a chief official, at Tashirak, a large standing camp on a 
feeder of the Arun, 16,000 feet above the sea He then crossed a 
mountain spur by the Ni-la pass, and entered the district of Tinki- 
jong Advanemg southward, he first came to patches of cultivation 
at a place called Lamadong, on the banks of the Khantougiri, 
another tributary of the Arun Crossing over another spur, by the 
pass of Tinki-la, bo reached the banks of the Chomto-dong lake, 20 
-rmipis long by 16 miles wide, and 14,700 feet above the sea He 
then crossed the Central Range by the Lagnlung la pass, 16,200 
feet above the sea, with glacier lOO close down to it, which forms 
the boundary between Sikkim and Tibet The explorer journeyed 
thence to Shigatz4, and duly paid his respects to the Teshu 
Lama 

No 9 returned by the Sakia monastery of the Red Cap sect, 
crossed the Central Cham by the Dong-la pass, on the 3id of 
October 1871, and proceeded by Sakar jong, Tingn, and Nilam to 
the gorg6 of the Bhotia Kosi mto Nepal Nilam, or Kuti, is the 
last Tibetan town in this direction, and the pass thence mto Nepal, 
accordmg to the account given by No 9, is one of the most 
dangerous in the whole Himdlayan range ^ 

In 1868-69 an explorer, known as the Mirza, was employed to 
undertake a journey beyond the Hmdu Kush He had had a partial 
Enghsh education, his father having been a Turk of Mash had eu 
gaged lu trade, and his mothei a native of Persia, where the Mirza 
was horn He had spent a good deal of his life m Kabul, and 
could speak Persian and Turkish After much delay he reached 


1 “ General Report on the Operahons of the Great Trigonomotncal Saivey of Indm, 
1867-&8,’ hy Lieut ColonelJ T Walker, R 1 , F R fc , xi pp i tox 
a “ Geneial Report on the Operations of the Great angonometncal Survey of India 
^nriTi g 1871-72,” by Ma)oi T G Montgomone ER, FR S 
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Kabul, and succeeded in stai ting thence f oi Badakshan in Oetobci 
1868 Crossing the Hindu Kush by the oidmaiy loute to Bamian, 
he made his way mto Badakshan, following the com so of the 
Kokcha iirei The Mirza reached the Oxus at Ishkasim, and, 
marchmg up the stream nearly due east, he arriTcd at the Punja 
fort, in Wakhan Up to this point he followed in the footsteps of 
Lieutenant Wood, so that his woik could be tested, and his positions 
of the chief places /differ but little from those of Wood ^ Fiom 
Punja onwards the Mirza’s route diverged from that of Wood, who 
took the northern branch of the Oxus, while the Muza followed the 
southern blanch On January 14th, 1869, the latter started from 
Pun 3 a and suffered severely from cold in crossing the Pamn Steppe, 
snow falling every day After the fourth day the party icachod 
the water paitmg between Wakhan and Eastern Tuikistan, whoio 
the livers were all frozen The source of this southern branch of 
the Oxus was found to be a small frozen lake called Pamn-kul 
13,300 feet above the sea^ After foui moio long marches the 
Muza found himself at Tashkurgan, the capital of Sinlvui, 10,986 
feet above the sea, the stream he had followed down bemg a 
tributary of the Taikand He was now in the territory of the 
Atahk G-hazi, and was sent with an escort to Kashgar, whoio ho 
arrived on Eobruaiy 3rd, 1869 Observations for latitude wore 
taken at the chief places on the route, by meridian altitudes of the 
sun and stars, and a route survey was made by taking bearings with 
a prismatic compass, and measuring distances by paemg The 
Muza’s work placed Kashgai m 39° 29' K and 76 ° 12' W He 
retmned by Taikand and the Karakorum pass, after executing a 
route suivey of 2,179 miles, fixmg the height of 28 points by 
boiling pomt obseivations, and taking 48 latitude observations at 

14 plaoos ® 

In 1 870 Colonel Montgomeiio sent an explorer into the tiiangulai 
space lying between the Indus and its groat Kabul tributary, which 

15 bounded on the north by the Hindu Kush and Mustagh ranges 


1 The position of Punja, accoiding to Wood, is 37° 2' IT , and 72° 41' E , and accordin"' 

to the Muza 37^ 5' N and 72° 39' E ^ 

2 13,200 accoidmg to Captain Jiotter 

3 See ‘^6 r S Survey Repoit lor 1809-70 In 3871 the Mir^a was sent on 
a second jouiney, with his son m law as an assistant Ho had traversed the load 
fiom Herat to Maimana, and was proceeding northwaids when he and his eoinpatuon 
were mui derod dunng the night while asleep, by their guides The Mirza was a most 
zealous, faithful, and intelligent explorer 
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The Tnn,Ti selected was a Hayildai of one of the Pathan companies 
of sappers, who was regularly trained for the worh, and then started 
fiom Peshawar, oiossuig from Ynsufzai into Swat, and thence into 
Bajanr PYom Bajanr ho made his way into Bir, on the Pan]kora 
iiyei, and onwards through a part of Kafiristan to Ohitial Piom 
this point ho ciossed by the lofty and diflELcult pass of Nuksan 
to Pai/abad in Badakshan The Havildai leturned to Ohitral by 
the Boia pass, aftei completing the survey of the head wateis of 
the Klokcha iivei, a large tiibutaiy of the Oxus , and made his way 
thence to Peshawur He was constantly in great poid. fiom robbers, 
and it was much to his credit that he was able to pass through so 
dangoious a country without a mishap of any kind Ho took 
latitudes at five points, determined heights at Loui, and made a 
loute suivey ot 286 miles, mostly ovoi now giound 
In 1871, Colonel Montgomoiie oiganizod a paity to explore some 
portion of the unknown region noith of the Tibetan watoi shod of 
the TJppei Biahmaputra, oi Sanpu, led by a young scim-Tibetan, 
who IS noithei distinguished by name oi number, so wo will call 
himD Ho had with him four assistants from the border districts 
Glossing the Maiiam la, they ariived at Shigatzd on the 2dth of 
November, where D prepared foi a journey across the great 
Northern Cham to the un visited lake of Tongri-noi, which was 
only known fiom the Lama’s Survey of 171G Sheep woic the 
only animals that could stand the journey, as the road was too 
stony for yaks and the climate too cold for donkeys D thciefoio 
purchased fifty sheep to cany the baggage, and setting out on the 
()th of December, the party crossed the Sanpu, and travelled up 
the valley of the Shiang chu, in the footsteps of Mr Bogk The 
villages the exploiers passed through were Potmg, on the Tsanpu , 
Chu, Dongdot la, and Chom, and on the Idth they reached Nam- 
ling, the Chanmamring of Mi Bogle, whore there are a monast(‘ry 
with five hundred monks, a fort, and about two hundred houses 
suiiounded by gardens, with an non bridge over the rivoi This 
route IS frequented by traders m salt and borax 

Poliowing up the valley they next came to Hholam, and then to 
Gonkiang, where there is a monastciy On the 20th they Iwlttd 
at another monastery, called Habdan Ohulmg Oonpa, the lesidenco 
of a high Lama, called the Shaptung Itimbocht., who was said to 
be about one hundred years old, and who had built the monastery 
eighty years before Beyond this pomt the cold became veiy 
intense, aud at the village of Gunjo the explorers wore told that 
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white hears, called Uh-dumba, abound, which commit great havoc 
amongst the cattle They next came to some very remarhable hot 
springs and geysers in the mountams, and on the 8th of Januaiy 
1872, they crossed the Khalamba la pass over the great Northern 
toge, in a heavy snowstorm, which is 17,200 feet above the sea 
On the other side they came to an encampment of Dokpa shepherds, 
and a httle farther on the first view was obtamed of the gioat 
engri-nor lake, caUed on the spot JangNamcho’ Chidmo, and 
they crossed the large river Ghaika chu, flowing into it from the 
west They reached the monastery, on the banks of the lake 
caUed Doikia-lugu-dong,^ whence there is a magnificent view of 
he wide expanse of water D resolved to execute a complete 
survey of the lake, making this monasteiy his head quartern , but 
lere weie constant heavy falls of snow, which impeded his woik 
The principal peak in this part of the Northern Eango is called 
Nmjvnthmgla, 26,000 feet high, and the lamas say it is a -od 
surrounded by throe hundred and sixty smallei snowy peaks as^ts 

^ 

The lake IS quite frozen over in November, though the water is 
too salt to be used for drinking The level is 16,200 feet above the 
sea It IS 60 miles long by from 16 to 26 miles broad, and has 

^ ^ f ^ s^^aller lake, 

caUed Bul-cho, about 6 nules long by 6 miles wide, whence a kind 
of borax is obtained 

On their return. D and his compamons were attaoked by robbers 
and stopped ol nearly aU they possessed, with diffloulty mshJ 

Obai^ by the Danrniargan-la pass, to Lhasa On the 2ud of 
March the weaiy trayoUors arrived at the Jangtalung monastery 
where there are a thousand monks , and on the 9th they roachTd 
Lhasa whence, after a long and difficult return jourL, tW 

Trigonometrical 

pother explorer, whose journey is described in the same renort 
made his way through the upper part of Western 4al Xm 


^ Mtm, sky and eho, lake 
2 ^or, a rock, lugu, a sheep , and aong, face 
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Kumaun, across the Kali and Karnali, to Muktinath, and then, by 
Maiitang, orer the Photn-la pass of the Central Chain, 16,080 feet 
abore the sea, to Tadnm, in Tibet ^ 

The training and despatch of these native explorers have added 
very materially to our knowledge, not only of the geography, 
but also of the condition of the people, and the state of trade in 
Nepal and Tibet Colonel Walker and Colonel Montgomerie have 
rendered most important service m having conceived and ably 
carried out so useful a pro 3 ect, and the Tnndits themselves deserve 
the highest praise for their pamstakmg accuracy, perseverance, and 
gallant adventurous spirit 

The Havildar, who made the remarkable journey into Badakshan 
m 1870, was employed in 1872 to make a route survey from Kabul 
to Bokhara He left Peshawur on the 19th of Weptember 1873, 
with two compamons, and as far as Jalalabad he was accompanied 
by the Mullah, who was to explore the Kunar valley The Havildar 
travelled as a merchant, with about 300/ worth of muslms and 
cloths He left Kabul on the 3rd of November, and crossed mto 
Badakshan by the Sar-ulang pass, about 12,000 feet above the sea, 
and on the 19th he arrived at Paizabad, the modern capital of 
Badakshan, where he passed the winter On the 19th of April 
1874 he set out from Faiziahad with a stock of ehwrm (an mtoxi- 
cating drug from the hemp flower) for sale , and reached the left 
bank of the Oxus, where he crossed the river on a raft made of 
inflated skms, the stream being 600 paces wide and the current very 
swift The Oxns here separates the dommions of the A-miT of 
Bokhara from those of the Amir of Afghamstan, and from this 
point upwards it is generally known as the Punjab Next day the 
Havildar arrived at Kolab, a city of 600 houses, where he remained 
until the 26th of May He then travelled along the right bank of 
the river into Harwaz, and arrived at Kila Yaz G-hulam, the frontier 
village of that little State, on the 9fch of July He was told that, 
from this point, one long day’s journey would have brought hirn 
mto Shighnan, but he was recalled by the ruler of Harwaz, and 
detained at its chief town of Wanz for three weeks He was tb en 
told that he wonld not be allowed to eontmue his journey hut must 


1 Also itt tie Eeport of 1873-74 following the above p x , with map The TTimB - 
layas have not yet been crossed at any point hetween the Muktinath pass and 
Kumann, and except m one instance, the peaks, in this interval, have not been 
measured 
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1 etuin to Kolab He went back to Pawabad, and went tlienee, by 
BalLh and Bamian, back to Kabul, reachmg Peshawar on the 
11th of January 1876 

The Mullah, who accompanied the Havildar as fai as Jalalabad, 
was a natiTe of Peshawur, and a brother of the sapper who was 
muidered in Swat m 1869 He is a well-educated man, skilled in 
Aiabic, and in his capacity of Mullah can tiayelunq^uestioned about 
Swat The Mullah left Jalalabad on the 28th of Septemboi 1873, 
crossed the Kabul river, and proceeded up the valley of the Kunai, 
of which he has given a very valuable desciiption Ho loaohed 
Ohitial on the 31st of Octobei, passing the winter theie On the 
22ad of Maich he set out for the Baioghil pass, which is believed to 
be the lowest depiession in the chain that separates India and 
Afghanistan fiom noithein Asia This pass forms the water parting 
between the Sarhadd and Ohitial rivers, and the Mullah crossed it 
and leached Saihadd in Wakhan on the 8th of May 1874 Ho then 
proceeded over the Little Pamii to Tashkurghan and Yaikand, and 
so by the Karakorum pass to Leh He merely made a route 
survey with compass, without attemptmgobser stations for latitude or 
height above the sea, as detection would have been a most soiious 
matter 

The journeys of the Havildar and the Mullah were complements 
of the work aclneved by Captam Henry Tiotter, E E , ol the Groat 
Trigonometrical Survey, who was selected to accompany the mission 
of Sii Douglas Eorsyth to Kashgar, as geographer Two of the 
Pundits accompanied him, and he was well supplied with necessary 
instruments Captain Trotter’s first useful piece of geogiaphical 
woik during this service was a boat expedition on the Pangong l a ke 
in October 1873, when ho obtained some soimdmgs He has given 
detailed deseiiptions of the routes between Ladak and Tuikistan, 
and very interesting accounts of excuisions in the neighbourhood ol 
Kashgar, as far as the Artysh districts Ho then proceeded on his 
important journey, by way ot Tashkurghan, to the Pamir Steppe , 
where ho obtained a complete set of astronomical observations, and 
was thus enabled to fix the principal positions along the lino of 
march with considerable accuracy 

Captain Trotter started from Kashgar on the 17th March 1871, 
accompanied by Dr Stoliczka, the geologist, passed through Tash’ 
kurghan, and reached Punjab m Wakhan Here he despatched Ins 
assistant, Abdul Subhan, to explore the course of the Oxus from 
this point m the direction of Kulab He followed the river for 63 
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miles to Ishkashim, thence turning northwards he continued his 
journey along the iiver bank lor nearly a hundred miles, passmg 
through the districts of Grhaian, Shighnan, and Roshan, countries 
which have hitheito been known to us haidly over by name lie 
describes the famous ruby mines, and gives many particulars respect 
ing the countries of Shighnan and Boshan The Munshi Abdul 
Subhan succeeded in reaching a point very near to that at which 
the Ilavildar, commg fiorn another dnection, was obliged to turn 
back Captain Ti otter left Punjab on the 26th of Apid 1876, and 

marched up the noithein branch on the Great Pamir, leaclung the 
west end ot Wood s Victoiia Lake, the source of the Oxus Captam 
Ti otter’s valuable lepoit has thrown a flood of light on the geography 
oi the Pamu, and oi Pastein Tuikistan It is gratifying to find that 
his dctorinmation of the position of the Victoria Lake is piactically 
identical with that of Lieutenant Wood lie has also succeeded in 
(onnocting the Indian suiveys with those of Russia In 1872 
Colonel Schainhoist, attachccl to Ihe stiff of Baion Kaulhais, the 
Russian Envoy, fixed the position of Kashgar, and that oi Captain > 
Hotter dificred one mile in longitude, while the latitudes woio 
practically identical ^ 

The reductions of the astronomical observations and tho compu- 
tations of heights were all made m the offieo ot the Superintendent 
of the Groat Trigonometiica] Survey, and among other results a 
senes oi most valuable maps has been picpaiod ’ Eoi Captain 
Trotter has not only worked out Iris own observations, but has also 
reduced those of the Ilavildai and IMullah, as ivoll as those of tho 
Pundit, whoso very lomarkable journey across Til)et ii^mams to bo 
recorded These native explorers did good servuo in tho ficdd, but 
they were quite unable to utilise thoir vork, and tor the resulting 
narratives and maps geographers are indebted to Captam Tiottci, as 
they were ior tho results ot former journeys by native explorers, to 
Colonel Montgomene 


1 37° 24' N 7(f b' P 

2 toi Captam iiotteiS account ot lnt> own woik SCO “llcpoit ot a Mission to Yar 
“ kund m 1 873, undor tho Command ot Sa 1 D i orsy th, K C b 1 , C B ” (Calcutta, 
1875), chapter vii “ Nariativo of Geographical Juxiiloiation by Captain Trotter, B E 
pp 223 to 29o 

8 “Kepoit on tho Itans Himalayan Explorations by Employes of the Great Tngono 
metrical Survey during 1873-74-76,’ drawn up from the original records by Captam 
Henry Trotter, B E ” (Calcutta, 1876), pp 91 This Bepoit, illustrated by maps, 
contains the narratives of tho journeys ot tho Ilavildar, the Mullah, and tho Pundit 
Nain Sing 

(11441) L 
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The ]Oumey performed between Jiily 1874 and Maxell 1875 by 
the Pundit Nam Sing, of the Great Trigonometrical Survey Depart- 
ment, IS the most important, as regards geographical discoveiy, that 
has been made by any native explorer Por the first time the vast 
lacustrme plateau of Tibet has been traversed by an educated 
traveller, who was able to take observations and describe what ho 
saw , and thus a great increase has been made to our scanty know- 
ledge of Tibet 

In 1873 the Pundit Nam Sing accompanied the mission of Sir 
Douglas Porsyth to Yarkand, and m July 1874, under mstructions 
from Captain Trotter, he set out from Leh on his final and most 
important journey, to cross the vast lacustrine plateau of Tibet to 
Lhasa, and thence to make his way down into Assam 

Nam Smg reached Tankse, neai the fionticr, on the 21st ot July, 
and entered Tibet, at Ohagra, as a Lama professing to bo going on 
a pilgrimage to a temple near Pudok At fiist he followed the 
Chang-chenmo road to Yarkand, crossing the Marsomikla at a 
height of 18,4i20 feet above the sea, and then turned to the east by 
a route over the Kin-la, which is still higher than the Marscmik, 
reaching Noh, a small village of the Eudok district The progress 
was blow, as all baggage is carried by sheep, 20 to 25 lbs each, 
which are never fed, and live on the pasturage by the loadside 
Yet, out of the twenty six which origmally started from Tankse, 
four arrived at Lhasa, havmg earned their loads over a distance ol 
a thousand miles 

The region traveUed over from Tankse to Noh is the northern 
portion of Nan, or Western Tibet At this western corner of the 
plateau the road to Khotan nses to 16,600 feet m 40 miles, and 
then descends rather abruptly to the plains of Eastern Tuikistan 
Seven miles east of Noh is the eastern termination of the Pangong 
series of lakes, which is a hundred miles long The Pundit deter - 
mined this eastern hmit for the first time , and it is remarkable 
that the Pangong consists of sweet drinkable water at the oast 
extremity, while the west end is very braekish The Pangong is 
the most westerly of the system of inland lakes to which the drain- 
age of the vast river plateau of Tibet converges for a distance of 
800 miles 

Prom Noh the load eastward over the plateau passes along a wide 
grassy vaUey, with occasional shepherd’s huts, and large herds of 
wild asses, antelopes, and gigantic sheep {Ov^s ammon) Large 
sheets of water were frequently met with, generally salt, hut occa- 
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sionally fed by fresh-water streams The plateau is at an elevation 
of from 13,700 to 16,000 feet above the sea This western portion 
IS mhabited by Kampas, the tribe which emigrated from eastern 
Tibet about a quarter of a century ago The Pundit describes them 
as fine bioad shouldered men, well armed, and dressed in sheep skin 
coats, felt hats, and leather boots with curved pomted toes They 
are great sportsmen, and both men and women are constantly in the 
saddle Then black tents are made of yaks* hair , they manufac- 
ture a very coarse kind of woollen cloth, and live on meat, butter, 
cheese, milk, and a little flour to thicken thoir soup 
On the 17th of September, the Pundit reached the gold-fields of 
Thok Daurakpa, which are not so important as those of Thok- 
Jalung, which he visited in 1867 There arc also two smaller 
diggings, called Tang- 3 ong, and Sarka-Shyar, further oast, the 
whole under the superintendence of an officer from Lhasa, with the 
title of Sarpon The whole pcld of gold, about 8,000^ a year, is 
sent to G-artokh, whence it finds its^way to sea 
Continuing his journey over the plateau, the Pundit traversed 
elevated plains for many marches, covered with velvet turf, and 
lr( quented by countless herds oJ antelopes To the south were the 
snowy peaks of the northein Himalayan lango (Gangdis ri), which 
the Pundit tiacod foi a distance oi 180 mdos The highest, called 
Taigoi yap, is 26,000 feet above the sea Oui traveller was m- 
loimod that to the south of the range theio was a rivoi called Hota- 
Sangpo, which ultimately turned north into the ICyaiing Lake At 
the foot of the northern slope of Target yap thcie is a lake called 
Laiigra-yum, and on its hanks is the district of NaJcchang Ombo, 
surrounded by snowy mountains Hero there are several villages of 
stone houses, and barley is extensively cultivated It is remarkable 
that, although this district of Ombo is at nearly as great an eleva- 
tion as the rest of the plateau, it is the only place where there is 
any cultivation from Ohabuk Zinga, at a distance of 36 marches on 
one side, to Lhasa, a distance of 39 marches on the othei The ele- 
vation of Ombo IS 15,240 feet The inhabitants have a tradition 
that many centuries ago a great and poweiful Gyalpo or ling 
lived at Ombo and reigned over the whole of the Hor country 
Ho was overcome by the Gyalpo of Lnasa 
Thence to the groat Lake of Tengri-nor or Namchu the country 
IS 16,000 to 16,000 feet above the sea , the drainage being from the 
mountains separating the plateau from the valley of the Brahmaputia 
to the north, into a vast system of inland lakes discovoied by the 

L 2 
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Pimdit All these lakes arc new to geogiaphers, with the exception 
of Tengri nor The largest is the Dangra ynm eho, which is 46 
aniles long by 25 broad, and the Kyarmg cho is 40 miles by 8 to 12 
These lakes are well stocked with fish, and freq[nented by myriads 
of wild fowl 

The Pundit passed along the northern shore of Tengri-nor, and 
thence followed the tiack of the foimer Pundit of 1872 to Lhasa, 
which city he reached on the 18th of November ''■ Nam Smg, owing 
to well-grounded fear of detection, only remained two days at Lhasa 
on this occasion, and went thence to the ancient monastery of 
Sama-y6 gonpa where the images of the temple aie of puio gold, 
and which contams a large Buddhistic libiaiy This is probably 
the S4wo mentioned m his formei account lie continued his 
3 ourne 5 for two days down the course of the Biahmaputia, and 
crossed it at the lowest Lnown point on its appoi couisc, whcio it 
IS 500 yards wide and 20 feet deep, with a vciy sluggish euiicnt 
lie airivod at a large town called Ohetang on the right bank, whcie 
theie aietwo monasteries and 700 lamas, and here he made out that 
the Brahmaputra continued its eastward course foi 30 mdes, and 
then turned south east 

At Ohetang the route ascended the valley of the Yelung, a tn 
butary of the Brahmaputra, on its light bank, which flows through 
a iich and fertile valley where there are fiuit ticcs and laigo 
patches of wheat and barley After 36 miles the Balatang plain 
is reached, a grassy expanse stretching for 16 miles to the Kaikang- 
la, a pass over the central chain of the Ilimalaya, 16,210 feet above 
the sea Seventy miles to the south, over a lofty region, brought 
the traveller to the Kya kya pass, leadmg down into the Tawang 
valley, on the southern slopes of the southern chain line, <it 
Chona-jong, in the Ohukhang valley, there is a great exchange 
mart, where the Tibetan mcichants meet those from Assam Tlu 
mai ket, at its height, contains several hundred shops The Pundit 
was detamed in Tawang for some months, and eventually reached 
Oddlgiri m Assam on the 1st, and Calcutta on the 11th of Maieh 
1876 

This really magnificent exploring achievement has yielded rich 
and valuable geographical results The distance from the Pangong 
Lake, by Lhasa, to Oddlgiri, is 1,319 miles of previously unknown 


1 Ills latitude of Lhasa was 29° 39' 23' N In 1866 he made it 29° 39' 17" N , the 
mean of the two ohseivations being 29° 39' 20" N , longitude 91° 5' 30" E 
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country, except for a very short distance traversed by the Pundit 
of 1872 1,200 miles were entirely unlcnown , and the whole 

extent was tiavcised vitli healings and facings, 276 astronomical 
observations were taken for latitude, and 497 for elevation above 
the sea The eastern extremity oi the Pangong Lake was settled, 
a system of numerous lakes and iivcis was discovered, the existence 
of the vast snowy range of the noithein Himalaya (Gangdis ii) 
was cloaily demonstrated, several peaks were fixed, 30 miles of the 
Brahmaputra was discovered, and the Tawang loute from Tibet to 
India was surveyed 

On his return the Pundit Ham Sing letiied from the pubhe sti 
viee on a well earned pension He has displayed q^ualities which 
place him high in the rank of googiaphieal exploieis, combining 
extraoidmaiy hardihood, endurance, and pieseverance, with piu- 
denco and skilful diplomacy , while his observations are remarkable 
for accuracy and precision It is not often that such splendid ‘-cr- 
vices have been perfoimcd foi geography by the eilorts of one man, 
and the greatest scientific travollci that India has produced vas 
not to be allowed to retire fiom tbo service without some special 
recognition by geographers of the value of his aehievemcnts 

lie locoivcd from the Government of India the grant ol a village 
nr addition to his pension, and in 1877 he was awarded one ol the 
royal gold medals by the Council ol the Geographical Society, for 
hio distinguished sci vices as an explorer and a sui veyor • 


^ hee psitjO 1 59 
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XI 

FOTJETH PERIOD OP THE TOPOOEAPHIOAL SURVEYS 

(1861—77 ) 


Colonel Thttillieu as Suevlyor General 

Colonel Thuillibr succeeded Sir Andrew Waugli as Surveyor 
General of India, on the ISth. of Maich 1861 Henry E Landor 
Thudlier entered the Bengal Artillery in 1832, and ]oincd the 
surveying service in 1836 He had been Sir Andrew’s Deputy 
in charge of the ofiS.ce at Calcutta since 1847, and during those 
fifteen years the general usefulness of the surveying operations 
had been mcreasod a hundredfold Thuillioi’s energy and talent 
for organization had been devoted alike to improving the system of 
surveying m the fi,old, and making its results more readily accessible 
to the public In all this he was well suppoited by his chief In 
one of his early reports Colonel Thuilher “reeords his sense of the 
“ valuable and hearty support always rendered by Sir Andiew 
“ Waugh’s method of conductmg the great triangulation to moot 
“ the necessities and requiremements of the Revenue Survey, and of 
“ his forethought and great consideration for the important objects 
“ of the extension of the geographical knowledge of India ” 

The revival of the Revenue and Topographical Surveys may bo 
dated from the appointment of Colonel Thuilher, at the end of the 
first Punjdb war in 1847 Since that date they have been conducted 
with ever increasing efiiciency, and with annually improving 
arrangements foi extending the sphere of their usefulness The 
previous history of the surveys will have shown that the great tnangu- 
lation has, as a rule, been prosecuted by a distmct staff, and separate 
from the operations of fillmg in details for the maps Men tiained 
for the strictly scientifi.o work of the great triangulation are not 
always adapted for the detail surveys, or vtce vevsd, while the two 
classes of operations must be conducted on distmct prmoiples The 
Revenue and Topographical Surveys must be undertaken with 
reference to the public requirements, while the triangulation is 
regularly proceeded with on a fixed plan But it has always been 
Colonel Thuilher’s care to foUowin the track of the different trigono 
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metncal senes, and thus have the advantage of fixed stations on 
■which to base his detail s’uiveys 

The Topographical Surveys, usually on the scale of one inch to 
the mile, are simply intended for Native States or non regulation 
British districts of a wild rugged character and small value, as 
regards revenue, whore only a military map on a smaller scale is 
required They are carefully connected with the great tiiangulation , 
by breaking up the large triangles into minor triangulations with 
sides snf6.oiently short to give bases for plane table sketching The 
chain IS not generally used by the Topogiaphical Surveyor, because 
it IS politically obnoxious to independent tribes, and is looked upon 
as the sure harbinger of loss of territory The number of pomts 
used by the surveyor -with the plane table in dolinoatmg the ground 
IS the criterion of the value of his survey and hues arc run across 
the ground, either with cham or perambulator, to test the accuracy 
of the work, by traverse 

The Topogiaphical Surveys, when Colonel Th-uxllier took chaige, 
m 1861, consisted of foui parties in Central India, the Nizam’s 
Teiritory, Ganjam, and Chota Nagpur, comprising a total area of 
13,316 square miles When this was completed there still remained 
319,338 square miles to be done in the Native States, and 21,134 
in the wild hills of Eastern Bengal In 1862 a fifth party was 
organized to survey Bewah 

In 1864, after 18 yeais of uninterrupted and arduous service m 
charge of the Surveyor General’s Office at Calcutta, Colonel ThuiUier 
wont home foi 20 months on sick leave. Colonel Walker officiating 
for biTn as Surveyor General and Supormtondont of the Topo- 
graphical Surveys, and Colonel Gastroll as Superintendent of the 
Revenue Survey 

During the two seasons, 1864-06, Captain MelviUo was surveying 
in Central India Mi Mulhoran was at woik in the upper Godavari 
district, in the midst of heavy iorest and tangled undeiwood He 
fell a victim to his o-v n unceasing exertions in tlu survey of tlu 


1 Iho work w divided into sections, 16 minutes in Lilitudo luid longitude contanung 
270 squaio miles Tho suiveyor fills in tho details lound tto trigonometrical jioints 
already projected on Ins plane t ililo, and at each tiigonometrical station he drawsa sciics 
of rays to neighhoui mg objects, tin positions of which aie determined by intersection 
The points oi intersection are then visited, ind a similar process is gone thiougli 
Ihe position of each detnl need not ho more than of an ineh in orroi on iho 
maps, but there is often great dithculty when tuo points are concealed from each other 
by j tingle 
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Niiixiui jungloSj a most pestilential tract on tlio W^nrda and 
Godayan riveis , and added one more to the long list of zealous 
\nd devoted surveyors who have laid down then lives in the 
service of their country 

Colonel Saxton continued his severe woik in Ganjam and Oiissa, 
legions of a umformly deadly and malarious nature, where the 
majority of the officers who were associated with him had pciished 
The survey m Chota Nagpur was conducted by Captain Dopreo, and 
that in Eewah and Bandalthand was under Captain Murray 
Godwin Austen, the topogiapher of the lofty region of the Pangong 
lake, had accompanied Mr Eden’s Bhotan mission, and had seivod 
with the Euar field force lie next headed a sixth topogiapliical 
party, to survey the forest covered and pestilential Gaioox, the 
Khasia and Jayanta hills, Naugong, and North Cachai 

The Pegu Survey was distinct fiom those, and is on a scale of lour 
miles to the inch The smvey was commenced in about 186 Jj , but 
when Captain Pitzioy took chaigo, in 18f)0, ho leicctcd tlu woiL 
executed by his picdeccssors, and commenced de novo, which gave 
use to considerable delay In 1866, Captain Edgconie, the Pimeipal 
of the Madras College of Civil Ensinooiing, took ohaigo ol the 
Pegu Survey Ho completed the field work, eonstiueted Led oi 
district maps on a one inch scale, besides the quaitci-meh googia- 
phioal map, and prepared a mcmoii containing much -valuable 
statistical information 

Colonel Thuillier loturned to India, and resumed rhaigo on the 
12th of December 1866 , but ho was again in England horn the 
10th of May 1868 to the 7th of January 1869, when his duties 
weic shared by Colonel Walker, Colonel Gastrcll, and Captain 
Montgomerie On the latter occasion Colonel Thuillicr w'as on duty, 
maturing aiiangemonts foi the transfer of the engraving oi the 
sheets of the Indian Atlas from London to his own office at Calcutta 

Duiing the seasons of 1867-68 and 1868-60 there were seven 
})arties of Jtopographical surveyors in the field in Itajputana, tin 
Cential Piovinoes, and the wild legion on the N E fiontiei OIk 
( ountry undei suivoy embraced every vaiiety of ground, from the 
‘’lid and sandy tracks of Bikanii to the mountains of Kliasia and 
Jaj^anta, which aic deluged with a lamfall of 600 inches iii tlie 
year The suiveyois penetrated into the wildest and most secluded 
soots In the Central Provmces they came upon a tract utterly 
devastated by a tigress which had killed 50 people, and driven ilu 
inhabitants from 13 -villages In many parts they traversed 
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legions hitherto not only unmapped hut xmknown Their system of 
work IS suited to native states , their operations with the thedoolito 
and plane table, and no chain, excite little jealousy, and they usually 
succeed in estahhshing fiiondly lelations with the voidest lull 
tnhes 

Colonel Johnstone, of the Punjab Prontioi Survey, aecompanied 
the Ilazaia Piold Porce in Octohci 1868 and following months, with 
his staff of sui voyors, and completed a sketch map ol 400 square miles 
of Inthoito une\])lored and unknown country duiing the expedition, 
resuming his legulai duties on its return The woik was amongst 
glaciers and mountains of perpetual snow Johnstone fixed stations 
on peaks that had hitherto been pronounced impracticable, and made 
an important geographical discovery respecting the true course of 
the Indus, betv eon Astoi and the Black Mountain 

Six parties were at work during 1868-69 in the Lower Piovinccs, 
chiefly in Kuch Bahai, and m tbe Kami up and Lakhimpur disliicts 
of Assam In Lakhimpui Lieutenant Ban on had most severe 
work, cutting his way thiough dense jungles with imported labour, 
and his health has sulleied much by it JJis services have been 
specially recognised m a despatch from (ho Secretary ol States 

During 1871-72 seven Topogiaphnal Survey parties made sys- 
tematic progress in tilling up the blank country in the lespcctive 
divisions, so as to provide foi each sheet of tire Indian Atlas in duo 
Older As the surveys piogicss, the ground to lie taken up becomes 
more insalubrious and difficult of access The Inst party, under 
Lieutenant Iloldich, was at work in Gwalior and Tonic in 1872, an 
unusually difficult country, where scarcity of water and constantly 
recurring famines have reduced the population, and when cities 
are now hamlets standing in the midst of luins In 1873 Lieutenant 
Holdich was surveying a wild country in the valley of the Chumbral, 
and in 1874 the same party, under Captain Stiahan, v as at work to 
the eastward of Nimacli Mr Soanlan, tlio assistant suive^yoi of 
the party, has wiitten several very interesting reports on the anti- 
quities, productions industries, and scenery ot the legion in whidi 
b( served In 187^) the work of the Inst paity was extended to the 
city of ITdaipui, and in 1876 tuithei progress was made in ibc 
‘-anie region, with Nimach m the centre The test part) will ilso 
complete large-scale plans of the fortress of Gwalioi, and ol the 
eantonments of Moral and Nimach 

1 he second party is commanded by Mi Girdlestono, who has also 
done good service in the Indian navy, and subsequently as a maime 
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surveyor In 1872 lie was at work m the north east corner of 
Khandesh, and in parts of Holkar’s temtoiy In 1873 he continued 
his work in the Narhada valley, and his management was marked 
hy great success and energy In 1874i he was engaged along the 
great range of the Vindhyas, in portions of Nimar and Malwa, and 
wrote a most mterestmg report on the ruins of Mandd As soon as 
the Satpura hiU tracts and native states on either side of the hTai- 
hada are surveyed on the one-inch scale, the whole strength of the 
second party wiH he brought to bear on the two moh scale survey of 
the revenue paymg districts of Khandesh 

The third paity, under Colonel Saxton, was employed, in 1872, in 
a very wild and mountainous countiy in the Bustar and Jaipur 
State, the latter in the Vizagapatam Agency, woiking southwaid from 
the parallel of Vizianagram In 1873 Captain Holdich took charge 
of this party and earned on the suivcy ovci thebioken, rugged hills 
which contmue the mountain system of the Eastern G-hhts, extending 
acioss the G-odavari iiver, a densely foicst clad tract, and almost 
uninhabited In 1874 j- 76, starting from Damagudiam on tlio 
G-odavaii, Captain Holdich pioccoded along the valley to Sironoha, 
and then into Chanda, a district of the Central Provinces Ho has 
given, m his report of 1876, a most mterestmg account of this 
almost inaccessible region, and of the wild Gonds who inhabit it 
Owing to the orders foi the reduction of the department, this party, 
which was doing such efiBloiont soivicc, is to be broken up 

The fourth party, undei Ma 3 or Depreo, was prosecuting a survey 
m the Eewah State and Biliispur district in 1872, including the 
high plateau, from which rises, at Amarkantak, the Narbada, the 
Mahanadi, and the Son The highest part of this plateau is 
3,860 feet above the sea , where the valleys are bare of forest and 
covered with long grass, and the inhabitants are wild Gonds, who 
live in wretched mud huts In 1873 the Amarkantak plateau was 
very carefully mapped m 1874, and in the following year the survey 
was continued through the Rowah State In 1876 the operations 
lay in the western portion of the Mandla, and the northern pait of 
the Bildspur district in the Central Provinces, and the Surveyor 
General recorded his appreciation of the efficient state in which it 
IS maintained under Colonel Eeproc’s cnoigetic and able manage- 
ment Since the party broke ground in 1870 it has completed 
14,929 square miles of topography over very chjBficult ground 
There remains about 1,200 square miles to bo completed Owing to 
the strmgent orders to reduce the department, this admirable 
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organized party will be absorbed to No 7 party , and thus an 
excellent and well trained native establishment will be lost through 
a pohcy which is as short sighted in a financial point of view as it 
IS in 3 urious to the public service 

The fifth party, under Captam Eiddell, was engaged m the survey 
of Bhopal and Mdlwa, m the valley of the Narbada and its tribu- 
taries durmg 1872 and 1873, and m the Vindhya hills, and a plan of 
the city and fort of Bhopal was made on a scale of 12 inches to the 
mile In 1874 and 1876 good progress was made , but in 1876 the 
work was retarded owing to the extremely difdcult forest clad nature 
of the ground in the Vindhya range north of the Narbada Captain 
Wihner and Lieutenant Gore, in 1876, rendered very efficient 
service to Captain Eiddell, the leader of the party In 1877 
Captain Eiddell was transferred to head-quarters, as an Assistant 
Surveyor General in charge of the mathematical instrument work- 
shop 

In 1871, the sixth party, under Captain Stiahan, was at work 
along the eastern flank of the Arav6.li range in Eajputana, but in 
the following year the piessing demands of the Bengal Government 
necessitated its removal to the hill tracts of Assam and Munipur 
One division, under Captain Badgley, undertook the work in 
Tipperah and the Cachar and Lushai hills. Mi Cook was m 
northern Chittagong, and Lieutenant Woodthorpe in the Garo hills 
The object of the Bengal Government was the demarcation and 
survey of the portion ol the Naga hills, contiguous with the 
Munipur native state boundary, and the exploration of the extreme 
frontier along the Patkoi range as far eastward as could bo leachcd 
In 1871, the party was employed with the oxpoditionaiy force m 
the Lushai and North Chittagong hills Major Macdonald with 
Captain Tanner, Mr Clifford Barrett, and Mr Gordon Cooke, 
accompamed the southern column from Chittagong This party 
succeeded in estabhshmg a series of 27 secondary triangles oma 
natmg from a base of the Eastern Eiontiei Soiios of the Great 
Trigonometrical Survey, and 76 minor triangles It established 
40 well defined points, and its work coveis an area of 2,300 square 
miles of country, never before laid down, or oven attempted to bo 
painted The mountain ranges and water system wore sketched 
m from the Kurnafuli iivei to the valley of the Koladin in the 
extreme east Unfortunately, although the two columns of the 
Lushai expedition approached each other very closely, a junction 
was not actually formed It is hoped that improved relations 
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witli tl'o lull tubes will heieafter enable the department to fill up 
this and other gaps which still disfiigure the map of India The 
noithein column, staiting from Oachai, was accompanied by Captain 
Badgley in chaigo of the surveying party, assisted by Lieut Wood- 
thoipo. Ml E V Leach, Mi Ogle Mr Eobert, and Mi McOay 
The tiiangulation of this party emanates from a side of the Oachai 
Secondary Series of the Gieat Trigonometrical Survey, and extends 
loi 25 miles, in a S E direction, into the Lushai country Thence a 
route survey of 191 miles formed, with the triangulation, a connected 
basis for the dehneation of 4,800 mdes of entirely new topography 
The paity was within 40 miles of Ma]Oi Macdonald’s party which 
accompanied the southern column The officeis of both paitics 
have given very interesting descnptions of this new country, and 
of the manners and customs of the vild tubes which inhabit it 
Lieut 'Woodthoipe published a narrative of the proceedings of the 
left column of the Lushai expedition His opening chapters con- 
tam a summary of the events which led to the expedition, and some 
paiticulais lospecting the physical and intellectual chaiactcristic s of 
the Lushais, then villages, customs, and wasteful method of cultiva- 
tion by jungle clearances The rest of the work consists oi a narra- 
tive of the march, with vaiious incidents and adventures, and 
accounts of the skiimishcs with the hill men The book is illus- 
trated by two sketches and a map, showing only the louto of the 
left column, and not covering sufdcient giound to give a notion ot 
the general plan of the campaign Captain Tanner also wrote an 
account of the work of the right column, containing graphic dc^- 
ciiptions of scenery, and interesting ethnological details A now 
general map of the entire frontier, showing all these icccnt additions, 
IS in course of preparation In 1873 the woik was under tho supcrin- 
tcudonce of Captain Godwin Austen, and the lepoits of tho ofScois 
compiismg this party, threw much light on previously unexplored 
and unknovn regions, and are extremely mteresting In 1874-75 
tliioo detachments of No 6 Party were formed with the objects of 
continuing tho exploration of the eastern Naga hdls, of completing 
tho central portion of those hills, and of filling up the blank 
(western) part of tho Manipur Native State AU these objects were 
attained, a considerable poition of the countiy visited and mapped 
being entirely unknown All the detachments had many and great 


1 “ The Lu&ha,i Expedition, 1871-1872,” by R G Woo Uhoipe, Lieutenant Royal 
Engineers ^^Hurst and Blackett, 1873 ) 



ETPLOEATION ON THE ASSAM TKONTIEES 


173 


piivatioES to undergo fiom bad and insufficient food, foTCi, “ind 
cxposuie in low pestiferous Talleys and tbe snow-coTcred eastern 
Nagas 

In 1875 Major Godwin Austen accompanied tbe Duffla mibtaiy 
expedition against tbe tribes on tbe nortbern frontier of Assam 
Nai ampul, on tbe Dikiung Nullab, was reached on tbe 2nd De 
comber 1874, and from a ba^e on tbe banks of tbe Brahmaputra a 
short soiics oi tuangles was extended northward into the Duffla 
bills Oning to the brief period during which tbe mibtary weie 
in the countiy, the survey party weie unable to lemain beyond two 
and a half months The out-tuin of work amounted to 1,705 square 
miles oi ontiioly new topography, on tbe scales of two and four 
inebes to the mile A map on tbe lattei se ile, showing tbe results 
of the season s work in tbe Duffla bills, has been compiled by Major 
Godwin Austen, and is a valuable addition to om geogiapbical 
knowledge of tbe region beyond tbe nortbern frontier of Assam 
Lieut Ilaiman, EE , londcied assistance by surveying tbe eomso 
of the llanga iivei , and Mi Listei, oi tbe Eoyal Botanical 
Guldens, Oaleutta, was assiduous in making a collection of plants, 
seeds, and diiod botanical specimens ] The Surveyor ^General 
expresses a hope that those explorations on the Noithein Assam 
Irontiei will be eontmued, and is of opinion that with tacc and 
precaution all difficulties in the way of visiting and e:^loring the 
narrow strip of bills between tbe Assam valley and Tibet may be 


ovoieome 

Meanwhile, Oaptani Badgloy and Lieut Woodtborpe were em 
ployed m the eastern Nagas, south of the Sibsagai distiict 

Captain Badgley was enabled to carry his tiiangulation from a 
side of the Assam Valley Series of tbe Great Trigonometiical 
Survey, to work into the hiEs immediately to tbe south and 
exst, mtb a view to obtain a good basis for tbe topography and to 
estabhsh a connexion with tbe work executed by Captain Sarnuells 
oL the Eovenue Survey during a previous season in the boutli 
Lakliimpur bills cast of tbe Dihmg river This succeeded in 
doing, and had secured 792 square miles of tiiangulation and 6o7 
square nules ol topogiapliy up to Betaaiy 2ud, 
naitv was suddenly attacked by Nagas from the viEages of Sanna 
Ld Nmn, assisted by others from the village of Noka, who enteied 
the camp very early in the morning under the pretence of fuinishin^ 
supplies^ and tieaeheiously murdered Lieut Holcombe, I^^htica 
o£r, and 80 natives, besides severely wounding, m tbe space of a 
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few minutes, Captain Badgley and 61 men, of whom some died 
afterwaids It was entirely due to Captain Badgley’s fortitude and 
presence of mmd under very trymg circumstances, and while 
suffering from serious flesh wounds received m personal comhat 
with several Nagas, two of whom he killed, that the remnant of the 
party, carrymg the dying and the wounded, were extricated from 
these hills and brought safely to the station of Jaipur, where 
medical aid was ohtamed on the 7th of Behruary Captam Badgley, 
though unable to take any further part in the fleld, recovered 
sufficiently to resume his duties at Shillong by the time the paity 
went there for the recess 

The detachment under Lieut Woodthorpe entered the Naga hills, 
south of Golaghat, and proceeded mto the interior, accompamod by 
Captain Butler, Political Agent They had barely begun work when 
tliev weie attacked by natives fiom the largo Naga villago of 
Wokha These, howevei, they defeated, and by this stroke an 
excellent moial effect was produced on the surrounding Naga 
villagers, most of whom then sent in friendly deputations Alter 
this, work was continued m a north easterly direction along the 
outer ranges of the Naga hills, so as to join Captain Badgloy’s work, 
and complete what remained lurthei south up to the Patkoi range 
Owing, however, to the disaster which had befallen Captain Badgloy’s 
paity, survey work was closed on this side, and Lieut Woodthoipo 
and Mr MoCay joined the punitive expedition against the Eastern 
Nagas , and, besides accomphshmg a fan amount of topography, a 
good junction was established with Captain Samuell’s work on 
the east, and the whole length of the outer and middle ranges 
south of district Sibsagar and part of Lakhimpur, oi about 160 
miles in length by 26 to 30 mfles in breadth, was surveyed The 
area surveyed by the detaohment was 1,607 square miles on J-mch 
and 1,076 square miles on the inch scales The season’s total 
out turn amounts to 792 square miles of tiiaUgulation and 3,289 
square miles of topography, or, omittmg overlaps and maigms, 2,164 
square miles of actually new area surveyed 

A very mterestmg account of the Naga hills and the inhabitants 
IS given in the narratives by Captam Badgley and Lieut "Wood- 
thorpe, •which are mserted m the appendices to Colonel ThuiUier’s 
report 

In 1876-76 Captain Badgley undeitook the boundary surveys 
between the Gdro and Khdsia hill districts and the plams of Assam, 
on a scale of two mches to the mile , while Lieut Woodthorpe 
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coHtiaued tlie oxploiation of tlio eastern Nagas south of Sibsdgar, 
and established a good 3 unction with the work of the preTious 
season In 1877 the boundaries between the Khdsia hill and the 
Xamrup distiict, and between the Khdsia and Garo hills were taken 
in hand, and Lieut Woodthorpe has explored as much of the 
country as he could reach, to the east and south of Saduja, work- 
ing in concert with Lieut Harman of the Great Trigonometrical 
Survey 

The seventh party was under Captain Strahan in 1872-73, 
and was at work m Eajpdtana, executmg a topographical survey of 
the States of Marwar and Shahpura, and the southern portion of 
Mairwara In 1874 the party extended its tiiaugulation through 
poitions of Ajmir, Jodhpur, and Jaipur, a region consisting of 
plains studded with sand hiUs In 1876 the woik was entirely 
in the Jodhpur or Marwar State, and the party was under Lieut 
Leach Durmg 1875, before taking the field, the party completed 
a suivej of the environs of Simla on the east side, foi the use of 
the Water Supply Committee The lest of the Eajputana Smrey, 
being mostly over a desert, will be on a reduced scale of two miles 
to the inch 

In 1874 the Government of India ordered that immediate steps 
should bo taken to commence a professional topographical survey ol 
the Mysor State, estimated to contain 27,004 square miles Ar- 
rangements were at once made with the object of starting the 
necessary skeleton triangulation as a basis for the topogiaphy 
Two small parties wore organized under Captain George Strahan, 
EE, and Captain J E McCuEagh, to bo paid for out oi the 
revenues of Mysor, and were deputed to Bangalore fully equipped 
The scale of 1 mile to the inch has boon adopted foi this survey, 
being the same as that of other Native States Captain G Strahan 
has taken the Nundydrug and Ashtagram divisions , and made 
good progress m the &st season, but he was much retarded m 1876 
and 1877 by the faimno which prevailed in Mysoi The Nagai 
division of Mysor was allotted to Captain MacCullagh, who was 
also sadly hmdcied in his work by the distress of the country 

A large ofS.ee establishment is required for the reduction, compi- 
lation, and publication of such a mass of geographical materials , 
and in its efficient management the great talent for organization 
which distinguishes Colonel Thuillier has perhaps been most con- 
spicuously displayed Oertamly it is in the system by which ho 
yeai by year extends and mcreases the general usefulness of the 
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surveys, by inakiag then results rapidly and easily accessible, that 
bis sei vices have borne most fruit 
In the Surveyor General s OflS.ce at, Calcutta theie is a drawing 
and compiling, a lithographic, and a photographic bianch The 
publishing blanch may be said to have been completely formed by 
Colonel Thudhci OrigmaUy there was only one small lithographic 
piess, but during the teim of Colonel Thuilher’s tenure of oflSce 
the establishment has been gradually increased, until now the 
printing bianch has 20 presses continually at work, besides thice 
small type presses for departmental forms In addition to the map 
punting, aU kinds of woik arc executed, as the dihorent Govern- 
ment depaitmcnts indent on the Suiveyor Gcneial’s OflSce to print 
any diagiams, sketches, or illustiations that they may ic(][uiie to 
accompany reports It is woithy of lemaik that the first postage 
stamps ever used in India weio lithographed at the Suiveyoi 
General’s OJficc Until within the last few yeais all the maps of 
the Indian Survey (with the exception of the Atlas sheets^ wcic 
put on to stone by hand drawmg on transfer paper, a very laborious 
process, and verv liable to error, paiticulaily when cxceutod by 
natives who cannot read Enghsh, and who simply copy what they 
do not understand The climate of Calcutta also militates voiy 
much agamst the successful transfer from paper to stone Latterly 
natives, who have acquired a small knowledge of English, have 
been easily attamable, and apprentices have been carefully trained 
to write on stone, and thus better and moie certain results arc 
obtamed 

The greatest advance of all was the introduction of photo zinco- 
graphy into the office The credit of having first introduced the 
process into India is due to Mr Hennessey of the Great Tuo>ono- 
metrical Survey, and the first photo zincogiaph was executed by 
himself in the office of the Superintendent at Dehia Dun Before 
Mr Hennessey’s return to India in 1865 maps had been copied by 
photography both in the office at Calcutta and in that at Dcliia 
Dun Colonel Thuillier had two serjeants employed in his office, 
who were sent out, after receiving instruction m photo zincography 
at the Ordnance Survey office at Southampton, but their attempts 
were not very satisfactory Photo zincography cannot be said to 
have been fairly introduced into Calcutta until 1866, when siuvcy 
officers, who had been trained in the process under Mr Hennessey 
were available to take charge of this bianch Since that year pro 
gress has been steadily made, the establishment has been enlarged, 
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and the out turn of woik, already enormous, is yearly increasing 
It must be lemembered that the great demand in India is not foi 
highly finished, but for lOugh accuiate maps, published as soon aftei 
survey as possible By means of photo zincography the results of 
the surveys are immediately made available for geneial use Cap- 
tain Melville and Lieutenant Waterhouse ably superintended this 
department and durmg the yeai 1868-69 as many as 41,092 
copies of maps -weie struck off In the same yeai 97,647 were 
lithographed , so that the total out turn amounted to 141,739 
maps The demand, both fiom official ’ and geneial sources, is 
in piopoition to the supply, and these blanches aio not only self- 
paying but lemuneiative The value of the vvoik turned out by the 
htho and photo /incogiaplnc blanches veiy considciably exceeds the 
cost of the woiking expenses In 1875 as many as 1,856 original 
subjects vreie lepiodueed by photography, and transfoned to zinc 
01 stone, and 142,371 copies oJ maps and plans were stiuok off, and 
in 1876 the number of copies pioduccd was 156,969 This great 
increase was chiefly due to the eadastial suivcy plans of the North- 
West Pioviiices Tiieic is also much work of all kinds done by the 
lithographic bianch, including eoloui and tint piintmgs for cholera, 
foiest, and geological maps 

In 1869 the cngiavmg of most ol the lemaining sheets of the 
Indian Atlas was transferred to Calcutta, Colonel Thuilhor having 
engaged a stall ol ingiavois while ho was in England, with Mi 
Coaid, an experienced engraver, as supeiintcndont of this bunch 
In 1870 the first quaiter sheets of the Indian Atlas engiaved in India 
(No 87 S W Lucknow, and No 125 S E Svlhet) wcie issued The 
stylo of the work was all that could be desired, and lefleetcd gieat 
credit on Mi Ooard and his staff Mr Coaid devoted much atten 
tion to the tiainmg of native apprentices in the ait of coppei 
engiaving, and with much success The piogioss of the engraving 
has smeo boon very satisfactory , and in 1876 no less than 123 plates 
were in the hands of the engravers, eonipiising shcc ts ol the Atlas 
and miscellaneous maps The great difluulty is to obtain eompo 
tent hill otchcis, but native apprentices at this woik aie steadily 
improving under the able tuition of Mi Coard The European 
staff of ongravois is 10 m number, under whom there are 25 native 


1 See “Report on the Cartographic Applications of Photography, and notes on the 
European and Indian feuiveys, ’ by Lieutenant J Waterhouse, E A (Calcutta, 1870 ) 
^ :2 1,848 maps supplied 
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apprentices, many ot whom are already able to complete outlmes 
and letterings in a creditable manner 

The Surreyor G-eneral also issues valuable maps wbicb are com- 
piled and executed at the head-quarter s ofS.ee Among these is a 
useful and valuable map of India on a scale of 64 miles to the inch 
m two sheets engraved on copper and transferred to stone, which 
was completed in 1877, and which will also be utilized for the 
geological map of India Colonel Thmlher is also preparmg a 
general map of India in six sheets, on a scale of 32 miles to the 
mch engraved on copper, with which good progress is bemg made , 
and a new edition of a hand map of India on a scale of 128 miles to 
an inch, with the hills etched on coppei, is issued periodically 
Among othci maps are one of Bengal, BaLar, and Orissa, and another 
of Assam on a scale of 10 miles to the inch , a new map of Sind , 
another of Oudh complete with lulls , one oL Balnchistan , divi- 
sion il maps, ind a complete senes of piovincial maps to illustiate 
Aitchison’s ticaties The dcpaitment, during 1876-70, issued 26,294 
maps for official purposes, 2,870 were sent home to the Googiaphieal 
Department of the India Office, and 6,278 were supplied to the public 
The topographical surveys under Colonel Thuillier’s supoimtend- 
ence have veiy materially helped towards the completion of oui 
knowledge of the physical geography of vast tracts of India, the 
work being chiefly over mountamous and forest-clad regions, or over 
sandy deserts, frequently in parts never before visited by Europeans 
Colonel Thudlier truly says, that for frontier expeditions and wild 
tract of country, the Indian Topographical Survey method of sur- 
veying by theodolite and piano table based on the great and minor 
triangulations cannot be excelled foi general accuiaey, rapidity, uid 
cheapness, if the agency employed is veil trained and tiustwoitliy 
The cost of the Topogiaphieal Surveys for one ycai (1876-76) vv is 
38,633Z^ , or 2^ per square mile These surveys, on a scale of one 
inch to a mile, arc urgently required for engineering, militaiy, 
admimstxative, and geographical purposes, and there is at least ten 
years’ work remaining for seven complete parties 

There is also a vast field for future work in India, in the North 
Weat Provinces, m Madras, and in Bombay, besides that of parties 
still progressmg m Central India and Assam Yet year by year 
a good out turn of work is produced , the system [^is admirable, 
and ere many decades have passed the whole structure of accurate 
tnangulation will be clothed with useful and reliable topographical 
detail 
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The history of Colonel ThuiUier’s work is to he found in his own 
annual reports from 1864-66 to 1876-76 inclusive ^ 

Colonel Thmlher retired from the ojG&ce of Surveyor General at 
the end of the ycai 1877 


1 Sec also “Selections fiom the Records of the Government of India (Ilome Depart 
ment), ’ No LXXIV (1869 ) 
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The Eevenue Surveys of ludia are one of the bases on wbicb the 
whole fiscal admimstration of the country rests By their means 
the wealth of the various provinces is ascei tamed, as well as thou 
food producing capabilities, and their power to boar taxation The 
surveys furnish the infoimation comprised in agricultural statistics, 
without which the statesman is deprived of the hnowlcd£;,o enabling 
him to improve the condition of the people, to incioase then means 
of subsistence, to avert famines, to add to the wealth of the country, 
and to ad]ust taxation 

Eevenue Surveys have, unfortunately, been conducted on differ cnt 
principles m various parts of India The id6al survey, vhile 
furnishing complete information for settlement purposes, sliould bo 
executed thioughout on accurate prmciples, and supply matoiials 
foi compihng maps foi general use Such a system has always 
been advocated by Colonel Thuillier , but in the Madias Piesidcncy 
alone has any approach to a compliance with all the demands been 
effected The Madras Eevenue Survey must therefore be oonsidcred 
as, on the whole, the best in India The Bombay Survey is admi- 
rable, and perhaps the best for fiscal purposes , but it is of less use, 
so iai as the supply of mateiials for general maps is concerned la 
the North West Piovmces the surveys for the first settlement vcie 
very roughly executed, but there has since beci a great impiove- 
meiit In the Punjab, although there is a piolessional survey lor 
the boundaries of villages and topographical Icatuios, a less accurate 
native system is in force for field measurements, which also unne- 
cessarily goes over work done by the professional suiveyoi 

Since the appointment of Colonel Thuilliei m 1847 the Eevenue 
Smveys under his charge have been thoroughly well done, and 
there aie excellent surveys of the Punjdb, Oudh, Sind, the Lower 
Provinces, and of all the districts included m the operations of his 
parties But unfortunately the surveys of the North West Piovmces 
were executed before his time It will be lomembered that, at the 
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conference of smvoyois held at Allahabad m 1834,^ it was resolved 
to sacrifice eveiythins? to cheapness and rapidity of execution 
The consequences of this resolution have been most disastrous 
Tlio surveys of the North "West Provinces weie made at a galloping 
late each season, owing to the pressuie of the revenue officers, who 
wanted to complete the settlement The lesult was, that the maps 
weie the merest and most inaccuiate skeletons, while topographical 
details were altogcthei omitted The surveys were confined to the 
actual definition of village boundaries, and the work on opposite 
sides of a river was never even connected As geographical material 
they are perfectly useless These were the materials from which 
the geographical maps on a scale of four miles to the inch were 
lithographed at Allahabad, after having been reduced by native 
draftsmen They have no trigonometrical points, and no basis of 
my kind , yet from those maps the sheets of the Indian Atlas have 
boon filled up 

Most of the original village plans, bound up m folio volumes, 
were destroyed m the muiinies , but those of twelve districts were 
saved, and deposited in tbo Surveyor Q-enerals Office at Calcutta 

When the time arrived for a second settlement of the North West 
Piovmces the local Government proposed to dispense with a propoi 
survey, because they thought that the khusra or measurement of 
fields by a native amm was so accurate that nothing more was 
icquired , and that if anything further was wanted for geographical 
purposes, a bare survey hko that made in the native states would 
suffice Thus we were threatened with a repetition of the lamentable 
and short sighted mistake that was made 30 years ago 

In reality the khusra measurements, however carefully made, 
haring no basis or fixed points, must necessarily have an ever 
a( cumulating ciioi In the Revenue Survey the maximum error 
allowed is half an acio pci cent , and that is considoied bad woik, 
while the kimsia ciroi, when unchcckid, is from 3 to 7 per cent 
The regular surveys check the gross village areas, and Jurnish 
reliable village maps on a scale of foui inches, and distiictand 
peigunnah maps of one inch to the mile Is is most suijinsing that 
such a XHOposal as to dispense rvith accurate suireys should have 
been made in those davs, when it is well known that it would be 
ridiculous to fit tempt to use the old revenue skeleton maps of the 
North West Piovinccs as a basis on which to work for piepaimg 
any engine oiing project, oi indeed for any use Eul puiposc 

1 beo pages 97 and 98 
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The year 1871-72 inaugurated the system of cadastral surveys 

ou accurate prmciples ^ They were commenced in the distracts of 
Mattra and Muradabad, m the North "West Provinces Tlie work 
IS most mtricate, and Colonel G-astreh, the Supermtendooxt of the 
Pevenue Smveys (Upper Circle), reported that great creda-fc vvas due 
to Colonel Anderson and Major Yanrenen, who commenced, tlae opera- 
tions m the Mattra and Mmadabad districts, for the completeness 
of the work m every respect More permanent survey iraarks were 
needed to make this cadastral survey complete and esjCdcient m 
every respect There were masonry marks erected at triple 

1 In a letter from the Secretary to the Government of the North West I*ro-vziices to the 
Secretary to the Government of India (No 2272 A , Dec 23, 1872) attention is invited 
to a passage at page 28 of my “ Abstract of the Reports of the Surveys, &c (for 
1870-71), -which is said to contain erroneous statements “not in acoordance witli 
facts ” 

The remarks in question are — 

1 That the first Revenue Survey of the Noith West Provinces was executed by 

professional surveyors ^ 

2 That this vital principle has smce been set aside 

3 That the return to the old and more accurate system is quite in accoi dance -with 
the views of Mr Thomason 


There is nothing m the Secretary’^ letter which contradicts the t-wo first of these 
remarks, the correctness of which can scarcely be disputed The lirs-t survey was 
undoubtedly executed by professional surveyors, although it is true that, owing to the 
extraordinaiy haste with which the work was pushed forward (3,000 square miles 
each season), the topography was omitted, and the resulting maps were all but useless 
for any purpose hut the settlement They were used for the Atlas of XncTia, but the 
sheets which were constructed from such materials are incorrect and lequire revision 

The second remark, that the vital principle of making the Surveys Iby professional 
agency has been set aside, is strictly accurate, although a coirect systeni Das recently 
been adopted in Mattra, Murddabad, Agra, and Humiipur 

:ne third remark is based on several passages in Mr Thomason s directions for 
settlement officers In paragraph 30 he says, « The scientific =nivey is of great value 
as a check upon the Ameens,’ although ho adds that the giving of -topographical 
information is a secondaiy consideiation He also refeis to the Scientific Survey at 
paragrap s an 27, and to the piinciple laid down by him of “ simultaneous proce 
dure between the professional survey and khusreh » These passages r>rove that an 
acemate system was in accoidance with the views of Mr Thomason, and a reference to 
pwagraph 30 of Mr Thomason’s directions, as well as to paragiaph 29, -will show that 
the lenaark at page 28 of the “Abstract ” for 1870-71 is quite m accordance with facts 

w I to by Colonel Thuillier, m a, letter dated 

Peb 12tli, 1870, ISTo 229, paragrapb 9 

Mr Thomason ffid not put so high a value upon a correct suivey, and upon the 
importance of combining settlement work with the preparation of maps for general 
administrative purposes as is done at the present day Thirty years ago such maps 
were not so urgently needed m every department of the goveiiLnt W te consi 
dered the Scientific Survey to be of great value as a check, and its operations are, 
therefore, quite in accordance with his views > ° jr 
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3unotioRS of villages, winch wore used as theodolite stations, and 
plotted down on the village maps But these alone are not sufficient 
to enable additions to be made to maps hereafter, without im 
necessary labour and expense, and it was proposed to have the 
nearest survey station, right or left of the triple junctioji, pcrma 
nently marked, so as to give a good and rehable base hne, from 
which any new measurement can at once be laid off Tho Cadas- 
tral Surveys are on a scale of 16 inches to a mde , and Colonel 
Thuilher anticipates the very best results from these operations, 
both financially and professionally, as regards systematic and 
accurate measurement, with permanent recordings of the maps of 
“ fields ” and ascertainment of true areas “Eventually,” he con 
tinues, “ I behove they will prove not only mvaluable as a correct 
“ permanent record of the landed tenures for aU purposes of revenue 
“ assessment, but an immense saving of expense will be effected 
“ m the end, by doing away with the constant necessity for partial 
“ romoasurements for irrigation, canals, railways, roads, and other 
“ purposes, which are now porpetualy being made in an irregular, 
“ unsatisfactory, and expensive manner, for emergent engineering 
“ objects ” Besides Mattra and Muidaabad, Bovenue Surveys on 
“ accurate principles, on tho scale of 16 inches to tho mile, woie 
“ commenced in Agra and Hamirpui 

So that in 1 873 thoie weio four cadastral surveys at work m tho 
North-West Piovinci s, in Muiddabad, Mattra, Agra, and Hamirpur 
Tho si/o of tho fields is very small, averaging 0 9d of an acre, 
and tho enormous number of 1,260,882 fields were surveyed and 
computed in area by tho foui paitics during one year Colonel 
Gastrell introduced sovcial piocosscsbywffiioh tho labour of mapping 
was reduced to a minimum, and Government will bo supplied with 
copies of tho cadastral field maps for from 3^ to 4 ^ annas per 
imperial shoot, containing 1,260 acres Tho cost per acre, which 
averaged five annas in 1871-72, has been brought down to three 
nnnns ono pie Iho woiking of the cadastral system has been placed 
on a thoroughly durable and satisfac toiy basis, and the immense 
advantage of accuiato cadastral surveys is not confined to tho 
questions relating to tho settlement of tho land revenue They are 
also useful foi railway purposes Tho officers in charge ol tho 
cadastral suivcys of Murddabad and Mattra supplied vorkmg ground 
plans for tho extension of the Bohilkand railways towards Bam 
Bhet and Nairn Tal This is a groat savmg m tune and expense of 
special survey, enabling Ihc cngmcoi'i to maik out their lines at 
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once, and tlie civil officers to settle coropensation due to propiietois 
foi land to be taken up foi the ladways 

The cadastral snr\ey of liurMabad was commenced undoi Majoi 
Vanienen in N'ovembei 1872, the area comprising 731 villages, 
376,191 acres and 348,623 fields The field survey of every village 
was carefully checked by lines run across each, and a certain per- 
centage of villages was further tested by the Deputy Superintendent 
bun self The work is connected with the stations of the Great 
Trigonometrical Survey 

In 1876 the Murddabad Survey was in charge of Captam Barron 
Durmg 1875-76 he surveyed (on a scale of 16 inches to the mile) 
385 villages and 160,269 fields covering an area of 329 8 square 
miles , and laid down 19,987 government marks, including masonry 
platforms at the tuple junctions of villages The Muiddabad Survey 
was completed in 1877 , and the party commenced the Badaon dis- 
trict Colonel Anderson, in charge of the Mattia and Banda Sur- 
veys, completed 732 square miles in 1876-76, and Mi E T S 
Johnson completed the survey of the Agra district The Hamiipui 
district was also completed in 1876 

The first revenue survey of the Punjab was organized soon after 
the annexation of the country, and was conducted by the settlement 
officers with the aid of native village officers The liudhust is the 
outhne sketch of the village boundaries The Pdtwaii, who in the 
Punj6,b took the place of the Hindustani Amin, was in 1862 supplied 
with instruments with a view to his making a native hudbust map, 
which was to be nearly equal to that of the professional surveyors 
Mr Barnes thus describes these instruments The first and principal 
instrument was a horizontal board screwed to a shaft, shod with an 
non point The board was about 18 inches square, and over it was 
stretched a piece of paper, on which the village outlines were 
delmeated To this board was fixed a quiblamomah, or lougli com- 
pass, used by the Muliammadans to denote the west, which would 
cost one rupee in the bazars The surface of the board was 
adjusted by this qmblanwmah, and the entire periphery of the board 
was graduated hke the card of a compass This board and the 
qmblanumah, together with an non ruler, formed the sinveying 
equipment of the Pdtwari The lulei was graduated, each division 
1 epiesenting 10 kw t urns, or 50 feet, and it was fitted with a per 


1 “ Selections, ’ Punjab, Vol i , p 128 Lettei from George C Barnes, Bsq , 
13th Decembei 1852 
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pendicular sight at each ena, through which the positiou of an 
object was obseived ^ 

The Patwari began worh at a ti ihudda^ or triple junction pdlar, 
by adjusting his boaid by the compass, “ at some assumed and con- 
“ vement poition of the paper ” lie then “ takes the bearing of the 
“ next pillar, through the pcipondienlai sights attached to the lulei, 

“ and measuiing the distance with the bhain, reduces the measure- 
“ ment accoiding to the giaduated scale on the same ruler, and 
“ diaws a stiaight hno to coiicspond, both m distance and bearing, 
“ on the papci In tins mannei ho goes lound the area of the 
“ whole village, correcting Ins moasurcnients and angles by the 
“ scale and compass Moioovci, Iiom each Irihudda he takes the 
“ bearing and draws a lino in the dnection of the village site, and 
“ wherever those various lines inter sect each other, the village 
“ site IS duly marked upon the sketch The total cost of the 
“ instruments is 1 rupee 12 annas 

Such was the Patwari system of surveying in the Punjdb There 
was no actual obscivation ol boaimgs, as all directions were laid off 
by the rulei The compass bcaimgs weic not coiroctod lor variation, 
while the non lulcis must have made a faithei large corioction neces 
saiy, which was not applied The compasses must really have been 
utterly useless Moi covoi , no i c eoi d of the distances appears to have 
been entered, so that it was impossible to cheek the woik, by plotting 
the true bearings and distances independently An erioi of 8 to 10 
per cent was allowed bifoio any revision was ordered^ Such a 
survey would lurnish but a very rough and uniehablo measuic 
mont for fiscal purposes 

A professional survey, woiking independently of the Patwaiis, 
fixed the boundaries o( villages and inseitcd interior details, thus 
furnishing a partial chock, but did not measure the fields 

Since the revised settlements woio taken up in the Punjab in 1863, 
a great advance is lopoitc'd to have been made in the native system 
of conduetmg a cadastral suivcy oi fields, and more accurate re- 
sults have been attained, both in the measurements and in the 
maps The quihlanimah is no longer used, but simply the plane 
table Triangulation is ollcn adopted to toim the slcleton map, and 

i Selections,” Punjab, Vol i , p 1^9-130 
^ Wlicrc the boundaries of iliuf villages unito 
^ Selections, ’ Punjab, Vol i,p 180 

^ Ibid, p 139 Lettu horn Mi Ic mplo to Mr Barnes, beptember 25tb, 1852 
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witlun it small sections of country are marked off, and field by field 
measurement earned on, tbe work being tested as it proceeds The 
positions of the chief physical features aie fixed by runnmg lines to 
the boundary, so as to form triangles, with which the fields are 
plotted Dimensions of the fields are put on the map round each 
field, and are agam checked by the chain and plane table Those 
are certainly great improvements The assessment is based upon 
the aggregate areas, after checking each village with the results of 
the professional survey 

The arguments for contmumg the native suivey m the Pan 3 db, 
side by side with the professional survey, instead of comhmmg them 
m one accurate system, are, that “ aU the local aspects must be 
“ brought to book, as well as the professional woik, that the survey 
“ must be based on a careful understanding of local requirements, 
“ tenures, and modes of divichng land , and that physical featuics 
“ must not only serve to indicate what is seen with the eye, but also 
“ what the settlement officer knows to be wanted for administiativo 
“ purposes ” 

These considerations only show the necessity for the revenue and 
survey officers being in perfect accoid and working together, but? 
this being the case they supply no argument for a professional 
survey side by side with a native and less accuiate system If, lor 
example, the village boundaries arc accurately laid down by pro- 
fessional surveyors, there can bo no good reason foi the same woik 
being also done less accurately by natives It is admitted that if 
professional officers supervised the field surveys they would make 
them more perfect, and that those surveys arc not now as correct as 
they might be It must, therefore, also be admitted that a system 
by which the suivey and revenue officers work together, and which 
IS conducted on corioct principles m every detail, m the field measure- 
ments as well as in the village boundaries, with a complete senes of 
tests, IS superior to a mixed native and professional svstem Revi- 
sion was not enforced m the Punjdb Patwaiis system until the error 
had leached to 8 or 10 per cent , now, an eiroi of 6 per cent is 
allowed 

The professional surveyors, in the Punjdb, fix the boundaries of 
villages, and mseit topographical details 

The suivey of the Peshawur District was commenced in 1863-64, 
and was resumed by Colonel Johnstone in 1870 Some work was 
done beyond the British frontier, the Kohat pass was explored, and 
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errors were discovered in tlie old maps, notalily one in tiie course ol 
tlio Kal)ul river Colonel Jolinstone got on very -well with the wild 
rohher trihes, and ho tolls rather a good story of one of them who 
chanced to see his ciost, the “flyiu^ spur” The Afridi asked 
its meaning, and was told that, in former days, men in Scotland 
weio as lawless as the Afiidis, and that when the laidci was 
empty, a dish was put before the chief, containing only a spui 
with a pair of foathois fastened to it, being a signal to him 
and his foUoweis to boot and spin, and ho off to raid the cattle 
over the border, and that the “flying spui ” then became the 
badge worn by the clan The hearts of the fionticr Afridis warmc d 
to the Colonel, when they found ho was the descendant of the 
British Afiidi 

In 1875 Colonel IE C Johnstone was in chaigo of a party in the 
Bora Ismail Khan district and Bannu, wheio, as a rule, the settle- 
ment maps {thahhust) agreed well with the piofossionally smvoyed 
boundaries Captain Wilkins was at v oik in the B( Hu, Itohtak, and 
Gurgaon districts, and Captain B 0 Andrew, completed the 
survey of the native state of Bhawalpur, which covers an area of 
17,285 sq^uaro miles, 5,082 being cultivable, and 12,203 descit 

The Eovonuc Surveys, under the Government of India, are 
divided mto the Upper and Lowoi Circles The Uppoi Circh' 
comprises the Punjdb, the IsTorth West Provinces, Oudh and Smd 
The Lowoi Circle includes Bahai, Bengal, Orissa, Assam, and 
British Buimah 

In the Lower Circle the cadastral suivey of the Shahabad distiut 
in Bahar, in connexion with the western Sone Iiiigation Woiks, 
was placed under Colonel Oakes in 1875, who was lelicved by 
Majoi Sconce in 187G (It is on a scale oi 32 inches, the fields 
averaging only 0 273 of an aero ) Major Sconce had previously 
conducted the Midnapur survey, and has written a very interesting 
report on the rivers and embankments of that district lie was 
rehoved by Mr Kelly m March 1876, who was succeeded bj 
Mr W Lane in the following year The party, under Mi Jolinson, 
having completed the Agra district, was diverted to Bengal to 
undertake a cadastral survey of the district of Patna and Gaya, to 
meet the req^uirements of ihe Irrigation Bepaitment with loforcnco 
to the Eastern Sone Works The total area is 680 square miles, and 

Captain Audi ow pi opared statistical and geographical leport on tho Bhawalpur 
btato 
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ilie sonic S2 mclies to a mile In 1876 rovemio parties weie also 
employed on the cadastral survey of the G-overnanent estates of 
K.hnidwah m the Pnri district, and of Dhanwar ixl Eazaiibagh, on 
the survey of waste land grants aad rent free land.s m the districts 
of Darrang and Kamrup in Assam, and on that of the Ondh and 
Nepal boundary , lesides two parties employed in the Bombay 
Presidency on topographical work in the Deccan 

Thus there were 17 revenue survey parties employed in 1876 
under the Government of India They completed 11,175 square 
miles of country, 699 on a scale of 32, 1,713 on a scale of 16, 
5,246 on a scale of 4 , and 3,618 on a scale of 2 miles to an inch 
In addition to this, much preliminary work was done in preparation 
for detail surveys in 1876-77 , hut, owing to orders from the 
Supreme Government, the number of paities has been reduced to 
11 Good progress has been made by Colonel Vamenen, who 
succeeded Colonel Gastiell as Superintendent of Hevenue Surveys 
m 1875, in the publication of the cadastral maps 1,901 sheets have 
been published of the cadastral surveys in the IN'orth-'West Pio- 
virces, and 12,061 remain to be published 

The subject of a Revenue Survey of the Madras Presidency, with 
a new assessment of the land, had engaged tho attention of the 
local Government lor upwards of ton years, but it -was not until the 
end of the yeai 1855 that they submitted tho final result of their 
dolibeiations to tire Court of Directors and the Gowexmment of India 
for approval At that time no regular suivey had. ever been made, 
and in many districts the land revenue demand was based merely on 
the unchecked statements of the cuinums Tlxe object of the 
suivey was to correct the measurements of siipei£Loial areas, and to 
ensuie a fair and just assessment on each desdiption of land, by a 
classificalion of the different fields in each village 

But tho Board of Revenue at Madras wtic at first disinclined or 
at hast indiffcicnt to the gcogiaphical aspett ot tlic question, and 
obicctcd to the suivey being conducted wi < onnoxion with Colonel 
Lambton’s tiiangnlation They urged that they only required field 
maps for fiscal purposes , and that geodesioal opeimtions would cause 
evtra expense and delay, which the y strongly deprecated Major 
Tlmilliei, on the other hand, in a lettei datccl May Gth, 1867, repre- 
sented that no general survey of the Madras PicsicLency ought to he 
commenced without full and ample precautions being taken foi 
TTiflkmg the materials subservient to the general purposes of geo- 
graphy At the same time he showed that tho utmost faoihties 
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existed foi connecting the Eevenue Snivey operations with the 
trigonometrical points of Colonel Lamhton 

Eortimately, Colonel Thmlher’s opinion prevailed , the Comt of 
Directors approved of the arrangements on December l7th, 1856, and 
on August 18th, 1857, Captam Priestley, of the 74ith Highlanders, 
was appointed Superintendent of the Madras Eevenue Suivoy This 
ofS-cei had entered the service in 1838, and became a captain in 
1853 lie had already acqmred considerable experience, and had 
been conducting an experimental suivey in South Arcot since 1854 
The area to bo surveyed was assumed at 60,000 square miles or 
38 million acics, and it was originally ovpcctcd that the survey 
w ould cost Es 38,40,000, and lx completed m It years The survey 
IS conducted on an English and not on an mac c ui it( native method, 
such as the Ihusra ol Bengal , and it is designed to show all the 
piinoipal vaiiations in the surface ol tlie soil, such as lulls, inngics, 
woods, channels, tanks, topes, houses, cpltivatod and cultivable 
land, whethei navjcn (iirigated) oi (unnrigated), and the 

aiea oL each held The village maps arc on a scale oi 10 inches 
to the mile, the taluk maps one inch to the mile, and it was 
intended that, fiom thc^o matexnls, distiicl maps should have 
been compiled on a scale oi hali an inch to the mile The woik is 
oonneeted with the Great Tiigonomotrieal Suivey by the iollowmg 
method The lust operation is the identification oi the Gieat iiigo- 
nomctiical Suivey stations Piom one oi these the tiavcise work 
commences, and runs along a village oi taluk boundaiy until it 
1 C aches a eonveuicnt point to connect it with aiiothei tiigono 
mdiieal station Tlieso tiaveises c'mbiaeo eiiemts of iiomOOtci 
100 squaie miles The bearing oi station lines is aseoi iainc d at 
nitcivals by astronomical observations, and the kaveises aie cor 
ICC tod by comparison with the sides of the Groat Trigonometiical 
Survew triangles, the errors bemg proportionately distubutc'd Tims 
collected thewoik ot the Madras Eevenue Survey adajits itscdf 
(\acily to Lambton’s tiiangulation At every tii lunetion point 
the boundaries of village s are marked by masonry pillars, two ieet 
squaie and till eo feet high , ,, , , 

Captain Piiestloy oommenecd work with an establishment con- 
siiin- oi 18 suivoyois and deputy surveyors, 30 survey amins, 30 
o-omastahs, 20 draftsmen and computers, 77 peons and measurers, 
and 19 station markers, at an annual cost oi Es 31,338 Mr Newill 
was appointed super mtendont of the new assessment, and the two 
ofldoeis worked in concert In ,1857 two taluks, one in South 



190 


MADRAS BEVBNTJB STTEVET 


Arcot and tJde otder m Tnoliindpalli, were surveyed laa. 3.868 the 
smvey was eommenced m the Ejdjmahendn district, m Masu- 

hpatamwas taken up, and in 1860 there were parties iax ]vq'ellor 
Trichindpalh, and Salem 

In 1869 a survey was undertaken of the important coffee- growing 
distiict of Wynaad, under Lieutenant Hessey, who had been 'woiking 
with Captain Priestley since 1865, and had, hy his untiring' ©scertions 
contributed much to the success of the experimental survey tti South 
Aicot The mam object of the Wynaad Survey was to clefine the 
boundaries of the coffee estates, and Lieutenant Hessey "began it in 
the NeUumaadlTmshum neat Manantawaddy, the princijpal station 
The district had been surveyed as a part of Malabar Toy Captain 
Ward in 1826,^ who fixed 16 stations from those of Ijambton’s 
Tiiangulation , but the sites of villages and pagodas aio said, to have 
been veiy loosely laid down in Ward’s survey Hessey commenced 
voik m 1860, fornung a system of secondary triangulation fiom 
Waids points, and filling in the detail by the plane tabic. 

A hthogiaphic piess, with a suitable staff, was ostalDlislied at 
Madias, undei Mr Pac/ensky, for the publication of tlio Lalnk and 
village maps, and dming 1869 the number prmted was X4i6, com- 
piising 4,496 copies The work of the Madras Bovon'me Survey, 
which has been conducted under the supeiintendeneo of Colonel 
Priestley from the first, is still progressmg “ 

In 1861 and 1852 the Nilgiri and Kundah hiUs were sx:irTeyed, 
under the supermtendence of Colonel Ottchtorlony The xrxap is in 
16 sheets, on a scale of 1,000 feet to an inch, and is aocoiiCLj>a.xaed by 
a geographical and statistical memoir * 

Tip to the end of 1873—74 the levenue survey of * eigLt dis- 
• iinneveiii Neiioi tncts had been completed and the siarvey of 


riicliinapalli Kmnul 

Salem Kistna 

CliiHgaJpat Godavaii 

f Madma Nortli Arcot 

Coimbator Cuddapah 

Nilgins Balliri 

Malabar Gan] am 


f eight was in progress The complefed area 
amounted to square miles 38,290 surveyed 
and plotted in fields on the scale of 5 chams 
= 1 mch The extent completed m the 
districts undei survey was square mil es 8,818 
There were also square miles 4,296 of partly 


^ See page 76 


^ For an account of the Madias Revenue Suivey, see the voluminuous 
published m the Selections £iom the Uccoids of the Madias Governmeici-fc, 35^0 LIU 
(1868) and No LXXIV (1863) 

» Published m the “Madias Journil of Literature and Science, ’ XW- P ^ 

piesented to Pailiament 
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completed worL in these eight distnets The extent of country 
topographically surveyed and mapped reached sq[uare miles 61,996 
in 1874 


Deducting 360 squaio miles of special surveys, the cost of the 


Nilgiri Hills 
Sheiveioy do 
Wynaad 

leak plantation in the 
Nellambur Valley 
Madi lb down 


51,636 square miles of completed work, including 
the items only on which the original estimate was 
based, was Ds 6,324,406 or (582,440? 12a)or32<^ 
pel acre Includmg the various items which have 
fiom time to time been debited to survey by 


changes in the mode of prepaimg accounts, the cost came to 
Ks 6,486,120 (648,612? ), or 4£(? per acre 
The excess of assessable area brought to light by the suivey ranges 
from 2 to 23 per cent , the average being about 12 per cent Of 
th( 38,290 squaie miles, deducting 25 poi cent (an oxtiemoly 
hb( lal maigin) for waste and unpiohtablo land, there remain 28,700 
squaio mdos which have been liithcito counted as only 26,600 foi 
assessment puiposcs Taking the average assessment of the Presi- 
dency at lls 1-14-0 or 35 9c? pci acre, the addition of square miles 
3,100 01 1,984,000 aoics to the taxable aiea would lepiescnt an 
annual gam to the State of lls 37,20,000 oi 372,000? , supposmg 
that it wore taxed at the existing average rate 

The average size of survey holds is about two aoies, and the 
appioximate number moasuicd and plotted in the eight completed 


districts 18 7,000,000 

The reduction ot the results of the Madras Survey to maps of con- 
venient size has made some pi ogress But the truth is that Colonel 
Pnostloy and his staff liavo as much to do as they can possibly got 
thiough, and theio is no mac hincry loi utilizing their woik loi geo 
giaphical puiposcs Thoie can now ho no doubt that the abolition of 
the office of Deputj Survoyoi Goncial at Madras, in 1834, was a groat 
mistake The beautiful old Mihtaiy Institute Maps of the caily 
pait oi the contuiy remain lu manuscript Thov wore used foi the 
sheets of the Indian Atlas, but have novel boon published on then 


own most useful scale ol an inch to a mile Since those maps woie 
drawn, geographical interests have somewhat languished in the 
Madias Piesidemy Yet a good deal has been done at various 
times Colonel Scott, the QiUartermastor General oi the Madias 
army, compiled an excellent map of the Picsidoncy on two sheets, 
on a scale of 24 miles to the meh, in 1863 Iiargo maps of the 
Presidency on a scale of 8 miles to the inch, showing all the works 
of irrigation, finished and in progress, have been compiled for the 
Secretaiy of State, from mformation supphod by the supermtendiBg 
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engmeeis, in 1860, 63, 64, and. 69 In 1862 a map showing the 
extent of cotton cultivation, on a scale of 24 miles to the inch, 
V as puhhshed to illustrate the ofBLcial cotton hand-hook Maps of 
the taluks have also been compiled from the old surveys on a scale 
of two miles to an mch, and published, hut they are meagre, and 
contain few of the names given on the origmal maps A map of 
the Tanjoi iirigation channels, of the Denkanikota range, showing 
the Salem foiests, some road maps, and a few others, have also been 
engraved But much remams to be done 
Biom the commencement of operations to 1874 the Madras Sui\ oy 
was connected with 264 Great Tiigonometiical Survey statibns 
The average eiioi pei mile shown by the test of comparing the 
distance obtained by the Madias Survey of a side of the GTS 
Tiiangulation with the GTS lecoids is 7 61 feet 

Photo-lithography has been employed foi leduction and icpro- 
duction of maps since the beginning of 1873 

Colonel Piiestley has deposited a most inteiesting series of docu- 
ments with the Geogiaphioal Department of the India Ofidee, to 
illustiate all the different stages of the Madias Eevenue Survey 
work Poi this purpose one village is taken, that of Vellappakkam, 
in the Ponneii taluk of the Chingalpat district, and the whole of 
its smvey and demai cation records aio given in regular older, fiom 
the origmal held books to the lithographed copy of the village map 
Then follow a specimen of a taluk map, of a topogiaphical map, 
the demarcation and survey rules, and other documents They are 
deposited in a separate case, so that anyone can obtain a clear idea 
of the system by one or two hours study ^ 


1 Yilhge Map Kecoids — 
Land Registei 
B oun dai j and Kli xnda m 
1 leld Book 

Minor Circuit Field Book 
A.meen s Sketches 
Ameen s Field Book 
Boundary Traverse 
Khandam Travel ses 
Minor Circuit Traverses 


Ciicuit 


Aviea Lists 

M xnuscript Map showing process of 
plotting fields 
Taluk Maps 
Maps of Madias Town 
Specimen Plane I able Squai e 
Topogiaphical Maps 
Demai cation Buies 
Survey Rules 


Com^iutation Papers 
Extract from Mam and Tillage Tiaverses foi Distances between G T Stations 
Comparative Statement of Distances betM eon G 1 and Revenue Surveys 
Average cost of buivey measuiements pei squai e mile 

There is also an excellent Index Map ot the Madi as Revenue Survey, showing the 
aieas completed, the aieas in progress^ the in teimedute spaces topogiaphically suivejed, 
and those not t et taken up 
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The Survey Dopartmeut lu the Madras Presidency was only 
brought to its present strength in 1866-66 It is composed of 3,377 
persons, made up of 24 ofELcers, half military, half civilians, SOuppei 
subordinates, 1,806 surveyors, clerks, and. draughtsmen, and 1,618 
seivants (* e , chain and ofEsetmen, &c &c ) 

In 1876-6 out of 126,886 square miles in the Madras Piesidency 
40,407 had been completed as village maps on the 16 mch scale, 
and 3,666 were in progress Of the Zemmdariy and hillv tracts 
17,393 square miles had been completed on scales of 4, 2, and 
1 mch, and 1,480 were in progress , besides 3,000 topographically 
surveyed by a party from Bengal The total surveyed was thus 
66,936 square miles, leaving 16,663 square miles oi the llevonuc, 
and 44,398 of the Topographical Survey to ho completed As regards 
publication, 13,420 village maps, 76 taluk maps, and 7 district 
maps are already available The total expenditure in Madias, on 
surveys, was 71,824^ 

Colonel Priestley, who had conducted the Madias Be venue Survey 
since it was commenced in 1867, retired m July 1876 He was 
succeeded by lus assistant, Maior W II Ilessey, who went homo 
on sick leave m Pebruary 1877, when Major De Oouicy Scott, 
B E , who had formerly been on the Ordnance Survey of England, 
took acting charge ol the Department 

The Bombay Bevenuo Suivey is, perhaps, the host and jnost 
porlect for revenue purposes, and it has undoubtedly conferred 
enormous benefits on the people But it is not so usciul ioi gcneial 
purposes of mapping and geography, as the village maps are mere 
rough plans, and can with dilhculty bo made use of m the compila 
tion of maps on convenient scales The careful elaboration of the 
original design of the Bombay system is due to Sir Q-corge Wingate, 
and his labours, extending Irom 1836 until ho locoived the well 
earned recogmtion of his great services in 1866, resulted in the 
admirable system of administration which has proved so officaeious 
in promoting the revival ol agriculture m tho Presidency The 
operations of tho Survey form the basis of the revenue admmistr i 
tion Tho system is ryotwm , and tho first object was to detoimine 
the size of tho fields, and thus to form tho unit or basis of the Sui vcv, 
on wdiieh xho cess should bo placed The smallest amount of stock 
with which cultivation can be earned on is one pair of bullocks, the 
'mnmmn area to bo measured separately and to be constituted a 
“ mimber,'' as it is called, was therefore hxod at what two bullocks 
could plough The maxwmm area to be measured and constituted 
(13441 ) N 
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a separate “ number ” must not exceed tli( meaus of the generality 
of ryots to cultivate, so that it may easily be made the subject of 
sale or transfer The maximum area was fixed at what foui bullocks 
can plough Thus the Suivey ‘ numbers ” were fixed at what one 
pair of bullocks could plough up to double that size This vanes 
from 20 to 40 acres for dry crops to from 4 to 8 acres foi rice 
cultivation 

The first operation is for the settlement officer to settle disputes, 
and finally fix the village boundaries, which aie marked by stone 
p illar s A senes of detached earthen mounds aie raised to demar 
cate the limits of “ numbers’’ and these plots of land aie defined 
on the map by continuous black lines In oidei to facilitate the 
settlement of disputes, topographical features and permanent marks 
are noted, such as watersheds, nullahs, roads, temples, tanks, wells, 
fimt trees, and boundary pillars 

The field opeiations of the village surveys aie conducted by a 
European assistant and 20 native measurers The European makes 
no original suivey himself, his duty being to supervise and test the 
work, which he does by going over 10 per cent of it, the errors 
allowed being 1 per cent for survey numbers of above 6 acres, 2 
per cent when they are under 6 acres, and 3 per cent for small 
garden or iice numbcis The instruments of the native measurer 
consist of a cham 33 feet long, in 16 links, a square chain bemg 
called a goonta, 40 of which go to an acre The areas are calcu- 
lated m acres and goontas He also has a pair of compasses, and a 
diagonal scale showmg chains and hnks (called avnas) A base 
line IS measured fiom the boundary on one side of a village to the 
opposite one, and all the hrst numbers are measured along this base 
The plotting of the map on the base hne is effected by the principle 
of the tiiangle, each number bemg broken up into mternal triangles 
and trapezoids by chaining, and the scale is 8 or 16 inches to the 
mde, according to the average size of the survey numbers All the 
work in the field is finally entered and abstracted in a fan field book 
As soon as the surveying work is finished, the registers and docu- 
ments embodying the results aie sent to the classing branch, m 
which the lelative value of the sod and water in each number has 
to be determmed, with a view to fixing the assessment 

The classing is a very complicated and elaborate system, and 
shows with what extreme care the true value of each field is ascer- 
tained Numerous considerations are brought mto account, which are 
classed under three heads, namely, the distance from the village site, 
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natural pioductive capability, and the nature of the water supply 
As regards productive capability, not only are the soils divided into 
black, brown, and giavelly, but the depth of the soils is also taken 
into consideration, and the land is thus divided into nine classes, from 
puie black deep sod. to the poorest and thinnest gravelly soil More 
over, the land is also latocl with refeienco to eight othci considera 
tions called faults ^ Thus the elements for settlmg the value of a 
Survey numbei are, 1, convenience of position, 2, colour of soil, 
3, depth of soil , 4, faults , 6, watoi supply, which again is divided 
into SIX classes When the classmg is completed the amount of 
the assessment is fixed, and li is another very complicated question 
to decide what can safely be taken by the State and still leave a 
sufiScient surplus for the ryot, to lender him capable of impioving 
Ins cucumstances and extending his cultivation This is done by 
examining the averages of former settlements, but many other con 
siderations come into the account, and the final result was generally 
a considerable reduction A new eia of prosperity and progicss was 
inauguiated by this admiiabh Suivcy, which, so far as the adminis 
trative results are concerned, is the best in India But tlie import 
anco oL making the Suivey available foi general use m the 
compilation of maps was lost sight of, and the topographical sui 
veyors in Gu]rht have found great difficulty in making use of the 
revenue village maps 

A “ Revenue Survey and Assessment Atlas of the Khandesh 
Collcctorate ” was published at Bombay in 1870, and it is much 
to be desired that a similar Atlas should be prepare d for the othci 
Collcctorates of the Presidency The Khandesh Atlas consists of 


1 The fault®*, which are noted by certain signs m the classor’s held bool , aio — 

1 Mixture of minute noduks of limestone 

2 Mixtiiie of sand 

3 Sloping surface 

4 Want of cohesion in the soil 

5 Mixtuio impel vious to water 

6 Liability to be swept ovii by lunning watoi 

7 Surf ice spimgs causing exco'-s of wilcr 

8 Largo limestone nodules 

2 The classes of water aie — 

1st From a good tank or i vci, with supply until Apul 

2d Similar to the above, but land moi c elevated 

3d Dependent partly on rams 

4th Still moiG elevated land migatcd fiom i canal 

6th The same as the 4th, but on which no altei crop can be lamed 

bth Dependent wholly on ram 

N 2 
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a o-eneial map of tte Collectoiate showing each taluk, accoinpamed 
by statistical tables giving the details of the surveyed area, of the 
settlement, of cultivation, of occupation and popixlatiOYi, and of 
houses, wells, live stock, and agricultural implemeixts Ttien. foUow 
maps of each taluk with similar tables 

The Smvey and Settlement of the Haidarabad A.ssigne<i Districts 
was commenced in 1860, and has been conducted on thee Bombay 
system of measurmg and classmg The whole survey is now 
completed with the exception of the classification of tlie soil m 
29 vfilages, and the assessment of 712 The Bombay system has 
also been adopted for the Mysor Eevenue Survey 

It will have been seen that the work of surveyors and that of 
settlement officers are very closely connected Tlie first operation 
of all bimgs the settlement officer on the scene to arrange disputes 
and fix the village boundaries Then the surveyors step m and 
measuie the ground, and afterwards the settlement ofificeis again 
take up the woik and classify and assess the fieldLs or -villages, as 
the case may be Hence it is essential that there sliould be complete 

agieement between the revenue and surveymg officers, aixd that the 
lattei should thoroughly undei stand the requirements of the settle- 
ment and all the details that should be recorded fox fiscal purposes 
But theie is no reason whv this understandmg shonld no-fc exist, and 
why the excellent revenue system of classing and assessing, such as 
prevails in Bombay, should not co exist with a siixvey on rigorously 
exact prmciples, tummg out village maps which would forxn. materials 
for those geographical and general purposes, attention to which is 
also important and, indeed, essential to efficient admims-tra-tion 
Colonel Laughton has now completed the survey of tbe town and 
island of Bombay It was commenced on the 1st of October 1865, 
and completed on the 23rd oi November 1872, at a cost of 31,306^ 
towards which the municipahty contributed 6,000^ , but allowmgfor 
the sale of maps, the actual outlay will only be 20,000^- The area 
surveyed is 22 square miles, 149 acres 
The fiast regular survey of Bombay, for defining not only the 
boundaiies of the Company’s property, but also ttiose of tlie holdmgs 
of the inhabitants and for specifymg the nature of the tenures, was 
undertaken m 1811, and completed m 1827, unden CaptSiin Tate and 
Colonel Dickinson The fort and old town were on a scale of 40 feet 
to an inch, and the remainder of the island partly om lOO and partly 
on 300 feet to an mch The cost was 16,300^ Tlie great changes m 


^ See page 82 
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the featmes of landed property since 1827, and the additions to the 
aiea of the island by reclamations of foroshoics, necessitated now 
maps , and another survey of the island, in much greater detail, 
was consequently found to bo urgently required The scales sane 
tioned were 100 feet to an mch for the fields and open country, and 
40 feet to an inch for the fort and native town Captain Nasmyth, 
of the great Trigonometrical Survey of India, triangulated the 
island, and fixed a series of points as a basis for chain measuioments , 
and Colonel Laughton undeitook the detailed work of suivoying 
each separate property The corners of properties were fixed bv 
cast-iron marks The outlines of high watei mark at spring tides 
and high-water mark at ordinary or neap tides have been carefully 
laid down all round the island Levels liave been taken at every 
300 feet along the prmcipal roads, and all the hills have been 
carefully and accurately contoured to every 10 feet All the 172 
sheets are of one universal size (3 feet by 2 ieet), and everything is 
plotted up to the marginal lines, which aie actually projected 
parallel to the hues of meridian and latitude Besides those sheets, 
which arc on a very large scale, there is a reduced map of the island 
in two sheets, which are extremely useful It is on a scale of 400 
foot to an inch, and the sheets are 61- loot long by 6 foot broad 
The Government of Bombay have ordered measures to be taken 
for the maintenance of the boundary marks, and a law will bo 
enacted to ensure a recognition of the record that has been made ol 
the several properties Much credit is due to Colonel Laughton 
lor the accuracy and skill with which this diflicult and important 
survey has been executed 



( 198 ) 


XIII 

SUPPLY OP IXSTRUMEXTS POE THE INDIAN 

SURVEYS 


The superiority of modern surreys lests mainly on the perfection 
to 'whicli the manufactuie of instruments has attained Observers 
in the old days were as caieful and thoughtful, hut this availed them 
httle without the needful appliances What could the most learned 
Hindu astronomei achieve with such instiuments as Sii Robert 
Barker found on that terrace at Benares m 1777 ^ — Quadrants with 
a 20 foot radius, and the arc carved on a stone wall, so that to take 
an angle a Brahman must have been slung in a bowline knot, and 
hoisted up and down with guys Rough approximations would 
be all that an observer with such an instiument could hope for ^ 
When Enghshmen became the rulers in India, the instruments 
they brought with them wore certainly improvements on the wonder- 
ful structures in the observatoiies at Delhi and Benares , but at 
first the difference was not so very great Reuben Burrow,^ in 
starting upon a Government survey, had to borrow his tools anyhov , 
and complained that among them he got a wretched quadrant from 
Captam Ritchie ® It was probably such an instrument as Bruce took 
with him to Abyssinia, which it required four men to cany 

Colonel Lambton was in constant difficulties mth his instruments, 
for, though he was eventually provided ivith the best that the artists 
of that period could produce, ho had no means of getting repairs 
done, and no trusty coadjutor m England to refer to, until Captain 
Kater went home It will be lemembeied how, when the guy 
earned away, and the great theodolite was ■violently bumped agamst 
the tower of the pagoda at Tanjoi, Lambton shut himself up m a 
tent for weeks, and repaired the damage with his own hands When, 
in the evening of his days, difficulties arose respecting the measuring 


1 “An account of the Bramin’s Observatoiy at Benaies, ’ by Sir Robert Barker 
(May 1777) Philosophical Ti ansactions, vol Ixix , pt 2 See also “Benares, 
Ancient and Modem,’ by FitzEdward Hall 
2 See page 56 


® See page 4 
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chains,^ he felt the want of a proper system for the supply and 
testing of instiuments In those days it was the custom of the 
service, until the fiist Buimese wai, foi officers to supply then own 
instruments Colonel Hodgson, when he was surveying, had mstru- 
ments and hooks of his own to the value of Rs 13,000, and nothing 
belonging to Government As Suiveyoi General he considered this 
to bo a bettei system than the supply by contiact, and declared that 
the mstrumonts sent out for the Revenue Suivey of 1821, by contiact, 
were not such as a good observer would consent to use 

Everest saw these evils, and piovidod a remedy Ho personally 
supeiintended eveiy detail m the construction of his instruments 
wMe he was in England, watching then progress day aftoi day, 
and examimng them at eveiy stage When ho lotuincd to India 
with them in 1830, he took an accomplished maker. Mi Barrow, 
out with him, and established a mathematical instrument manu 
factory at Calcutta Yet even these precautions were insufficient, 
and when Colonel Everest began to observe with the largo astro 
nomical cucle he found that it was top heavy from faults in the 
construction, and unreliable Again the Superint( ndent ol the 
Survey was thiown upon his own resources, and, with the aid of Syud 
Mohsin, invented and applied the remedy with his own hands ^ 

Mr Barrow was established at the head of a useful lactory at 
Calcutta, where instruments of all kinds could be repaired, and much 
good work done Indeed the second groat theodolite, known as 
Barrow’s thcodolik , which has measured the angles of several of the 
Trigonometrical Series, was made at the matlu matical instrument 
manufactory, under Colonel Everest’s direction The graduation 
of the circle was performed by Mr Barrow, and the instrument was 
built out of old musket barrels, and parts of Colonel Lambton’s 
trusty old theodolite that was damaged by a blow against the pagoda 
at Tanjor Lambton’s old /oriith sector is laid up in ordmary at 
Calcutta When Mr Barrow retired ho was succeeded by Syud 
Mohsin, a native of Aicot, possessed of great mechanical talent 
Colonel Everest, like most men of genius, had a sort ol intuitive 
perception m selecting the right man, and at once singled out Syud 
Mohsin as an able mechamcian He Was light This native of 

1 The first base«^weic measuied with wooden lods* Colonel Roy^ after a caioful 
series of Gxpennnnts on the dilatation of vaiious bodies, adopted gliss tubes 20 loot 
long Then tho 100 foot steel chains came into use , and finally the compensation 
bars 

^ See page^89 
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India, thongl. he could not read English, would have taken a leading 
place oven among European instrument makers When he died 
ins place was taken by a mechanician from Mr Cooke’s establish- 
ment at York, and the factory contmues to turn out plenty of useful 
work 

But all important mstruments, and all that require nicety and 
accuracy in their construction, must still be made in Europe , and, 
moreover, they must have the benefit of scientific supervision of the 
highest ordei if they are to prove efficient in such a service as the 
Indian Survey It was obvious that the Superintendent of the Survey 
could only occasionally be in England, at intervals of several years, 
while the supervision of instruments was a constant requirement 
In 1862 the supply of a complete now set of instruments was 
sanctioned foi the G-reat Tiigonometrical Survey, and m the following 
year the importance of havmg all instruments for India subjected 
to special scientific examination became apparent 

It would bo impossible to find half a dozen men in England who 
combine the experience of India, knowledge of ihe highest branches 
of mechanical science, fertility of resource, and mventivc genius, 
which are required m the officer to vhom the superintendence of 
the manufactory of instruments for the Indian Surveys can be 
properly entrusted Most fortunately the services of Colonel Strange 
were secured, an officer who possessed all these quahfications 
Colonel Stiange was a member of the G-reat Trigonometrical Survey 
from 1847 to 1860 It will be remembered that he conducted the 
Western Longitudinal Senes, superintended the measurement of the 
Karachi base, and for a short time was m charge of the Coast 
Series ^ He thus had had considerable practical experience in trigo 
nometrical surveying, while his mechanical genius, and knowledge 
of mathematical, goodctical, and astrononoical mstruments, was not 
surpassed by any man in England 
In 1862 the Secretary of State for India entrusted Colonel Strange 
with the task of designmg and superintending the construction of a 
set of geodetical and astronomical instruments of the first order, 
for the Great Trigonometrical Survey , and in 1863 he was appomted 
to examme and test all instruments ordered for India 

A set of instruments leqtured for the efficient discharge of 
his duties, and a special observatory for testing was an absolute 
necessity The provision of these requisites was sanctioned in 1864 


1 See pages 108 and 114 
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and 1865, and tlie obseivatory was erected at tlie warehonse of the 
Store Department of the India OfB.ce inBelvidere Eoad (Lamtjeth), 
where Colonel Strange’s ofBce was estabhshett 

The site of the observatory at Lambeth is on the banks of the 
Thames, close to a railway, and is exposed to much vibratory motion , 
while it IS essential to secure rest and complete isolation for the 
proper exammation of astronomical and geodetical instruments 
Colonel Strange found it necessary to pierce right through the 
London clay, and established a basis on the underlymg gravel, in 
order to ensure stability for his instruments durmg the process of 
testing 

Toi this purpose twelve screw piles were wormed into the gravel, 
which here lies 24 feet below the surface of the London clay Broad 
heads of cast iron wore keyed upon the top of the piles , and stone 
slabs were laid on the pile heads, the space beneath being filled m 
for a depth of throe feet with concrete cement A circular platform 
of brick work was built on the flag stones A sohd column of 
masonry was then oroctod m the centre, and two semi ciroular 
segments ol wall were raised round the circumference In ordei to 
secure complete isolation between the observer and the instruments 
restmg on the piled foundation, the wooden floormg, between the 
central column and the ciroular wall, lies upon beams which are 
supported from beyond the brick work built over the pdes The 
observer thus walks on the floor, without shakmg, or affeotmg in any 
way, the instruments on the wall or column The floor is reached 
by a flight of stairs 

This arrangement is on the principle designed by Su George 
Everest for the towers ol observation in India, a central column for 
the instrument, with complete isolation for the observer 

Eor the examination of ^aduated circles for taking horizontal 
angles, the mstrument is placed on the central column Eour coUi- 
mators are fixed on different parts of the circular wall These are 
horizontal telescopes containing marks for observation In one there 
arc diagonally crossing spider threads, in another hoiizontally and 
vertically crossmg threads, m a third an artificial star or speck of 
light The angular mtervals between the collimators are 30°, 60°, 
120°, and 160° , an arrangement which admits of twelve different 
angles bemg taken, hv vaiymg the sets of collimators The positions 
of the collimators themselves also admit of alteration The angles 
between them must have exactly the same values, whichevei part 
of the circle is employed This forms a severe and searchmg test 
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Tlieie are contiivances in the roof of the observatory for enabhng 
observations of celestial bodies to be taken , and vertical ciicles are 
tested, when necessary, by observing stais as they pass the meiidian 
There are two clocks, built into the circular wall, one for mean, 
the other for sidereal time, the mean time clock being connected by 
electric wires with G-reenwich 

The methods for testing spirit levels and telescopes to small 
surveying instruments are equally complete and searching These 
operations are performed in the observatory 

In another room, m the body of the building, are the standard 
barometer and thermometer They have been compared at the 
obseivatories at Elew and Grreenwich, and it is an important fact that 
the two compaiisons do not exactly agree So that there is no fixed 
standard in England to which observations can be referred, a 
deficiency which Colonel Strange brought to the notice of the 
Eoyal Societj , but no steps have yet been taken to remedy this 
defect m physical science Colonel Strange, therefore, gave the error 
on both foi evciy instrument that passed, and was Sent out to India 
Every kind of meteorological instrument is tested and examined 
There is a most ingenious contrivance for comparing the aneroids 
They are placed in a reservoir conneeted with the receiver of an 
ail pump in such a way that the channel of communication is 
crossed by a diaphragm of porous porcelain When the receiver of 
the an pump is exhausted to a certain degree, the exhaustion of 
the leseivoir containing the aneroids goes on very gradually through 
the porcelain Thus the action of the instrument is exactly the 
same as it would be in the pocket of a man slowly ascendmg a 
mountain At eveiy half inch of change the aneroid is compared 
with an accurate mercurial barometer ^ 

As many as 7,000 instruments of more than a hundred different 
kinds are examined yearly, and the number is largely on the increase ^ 
The system, ably and thoroughly worked out by its talented founder 
and inventoi, is a complete success 


1 See an aiticle by Dr Mann, in the Quarterly Journal of Science, entitled 
“ The Lambeth Observator} -which gives an excellent popular account of Colonel 
Stranges opeiations The article is also punted in Scientific Opinion in the numbeis 
for July 21st and 28th, and August 4th, 1869 

2 It IS curious to compare the letumof instiuments in stoie in the office of the 
Surveyor Gleneral and in use in the suiveys, -which was driven up by Colonel Hodgson 
in 1828, with Colonel Strange s Eeturn, showing the number of instruments ordered 
in 1868 and 1869 
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The following system was adopted by Colonel Strange All 
pattern instruments were abolished, for bo considered patterns to be 
an obstacle to improvement, and no two batches of important instru 
ments weie sent out by him which weie identical in constiuction 
But the abolition of patterns added enormously to bis labour, and 
kept the inventive faculty constantly on the stietch A sufficient 
amount of competition, both in price and quality, was ensured by 
employing at least two makers for each separate class of instruments 
At the same time competition in puce was abolished This was 
formerly the chief, if not the only competition iclied on, and the 
consequence was that the prices became such as no ically good 
conscientious maker could compete with The supply thus fell 
into fifth rate hands The selection of makers was made chiefly 
with reference to two points, character and general manufactuiing 
power in the first place, and secondly special 1 nowledge of paiticular 
branches of the piofession Thus makers of meteorological instiU"' 
ments were seldom distinguished foi the exeellence of then surveying 
instruments All instruments were sub 3 ected to rigoious inspeetion, 
Colonel Strange’s decision on them being accepted, in every contract, 
as final 

Colonel Stiange’s most absoibing work was the designing and 
superintendenee of the construction of the giand new set of instru- 
ments foi the Trigonometrical Survey They consist of a great 
theodolite with a thice-foot hon7ontal circle, and two zenith sectors, 
by Tioughton and Simms , two five foot transit instiuments, and two 
smaller ones by Cooke of York, two 12 inch vertical circles by 
Eepsold of Ilambuigh, two galvanic chronographs foi registering 
transit observations, by MM Secretan and Ilaidy of Pans, and 
three astronomical clocks by Prodsham The five-foot transit in- 
struments have very powerful telescopes of five inches oleai aperture, 
with a hollow axis of aluminium bronze, cast in one piece They 
arc provided with four levels for rendering the axis hoiizontal , and 
there are peculiar methods for adjusting tlie axis vertically and 
azimutbally, the object sought being to exclude shake, obviate 
strain, and cause the expansions to take place from the centre out- 
wards These adjustments are exceedingly delicate in their action, 
and very stable ^ These instiuments have since ai lived in India 


^ “On a tian^^it mstiumcnt and -^oniih sectoi,to be used on tlioGioat Tiigono 
metiical Survey o£ India, for tlio determination, respectively, of longitude and latitude,” 
by Lieutenant Colonel A birange, F R S — Pioceedings of the Royal Society, No 90 

Ihm 
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On October 16tb, 1866, Colonel Strange submitted a report, and 
on March 3rd, 1873, be sent m another interesting report, based 
on the results of 10 years’ expenenoe of the working of his system 

When Colonel Strange was hrst appomted there was no one kind 
of instrument supphed to India which was not faulty, either in 
respect of form, pimciple, workmanship, or material, and frequently 
in an these respects ParaUel rulers were not parahel, protractors 
indicated angles enormously m, error, scales and leyel staTes were 
incorrectly graduated, spirit leyels were imperfect, barometers had 
enormous eiiors, and the moie elaborate instruments, such as theo- 
dolites and levels, stood in need of thorough reform in every detail 

The great improvement effected by Colonel Strange has been 
attamed by thiee measures, the abohtion of patterns, the abohtion 
of tenders, and a system of thorough inspection 

The pattern system is an encouragement to the trade to stand 
still, and the lesult is the perpetuation of foims which have long 
been condemned and superseded by the advance of knowledge But 
there is no finahty in science In no branch of human knowledge 
IS there more rapid and extensive change At the same time, a 
system of supply without patterns entails mvention and skilful 
supermtendence, and could not have been adopted unless the sor 
vices of such an officer as Colonel Strange had been available, who 
to unsurpassed knowledge of the use and construction of scientific 
mstruments, added a practical acquaintance with Indian survey- 
ing acquired by many years of arduous service in the field In 
December 1867, Mr Thomas Cushmg, an accomphshed mechanic, 
teamed under the eye of Mr Thomas Cooke, of York, was appomted 
as Colonel Strange’s assistant Under the colonel’s instructions ho 
became qualified to inspect, adjust, and observe with every descrip- 
tion of scientific instrument and apparatus furnished to the Indian 
services 

The system of employmg makers of repute was substituted by 
Colonel Strange for that of tenders, but he gave orders to more 
^-ba-n one for each class of instiument This plan stimulated effort, 
and afforded the means of checking any augmentation of prices 
Makers were called upon to give estimates, not tenders, for each class 
of mstruments 

The instruments were subjected to rigorous mspection, and to actual 
trial before payment was made This raised then price, but at the 
same time it greatly increased their accuracy In 1866 there were 
4,148 instruments mspected, which cost 10,609Z In 1872 the 
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niiBibor inspected was ISjOGO^ and tlie cost 20,845Z Tlie number of 
diifercnt kinds of instiuments oideied through Colonel Strange was 
about 150 , several had to be individually carefully examined and 
tested, and some requiied to bo taken to pieces The following was 
the average annual number of the most impoitant kinds 


Theodolites - - 1^^ 

Levelling instruments - 152 

Thczmometcis 730 

Baiometcrs - - 25 

Ancioids - - 20 

lusts Mathl cases - 400 

Chronomctoi s 45 


Microscopes - - - 17 

Pentagraphs - - 19 

Salinomcters -• 34 

Hydrometers - 17 

Telescopes - - 4S 

Levellmg staves - 212 

Piismatic compasses - 103 


Colonel Strange remarked that tke only just m,odo ol Yiewmg tke 
cost of inspection, wkioli lie calculated at 3 67 per cent of tke cost 
of the instruments,’" "was by lookmg on it as a per centage of the cost 
of the departments using the mstruments , and on this point he 

offered the following calculation — 

“ My ojffice is not kept up for its own sake, but for the sake of 
“ maintaimng the efdciency of certain departments, such as the 
“ Public Works, the Surveys, and, to a certain extent, the Medical 
“ and Educational Departments It is as an integral part of these 
“ departments that the cost of instpiments, including their inspec 
“ tion, IS rendeiod necessary and is to be justified 

“ Viewing it in this way, I take the expenditure of late years on 
“ Public Woiks in India as between seven and eight millions 


“ (8,000,000^ ) per annum 

“ The number of instruments which would be supphed if no 
‘‘ inspection existed would probably bo the same as that supplied 
“ at present with inspection , but one effect of efficient supei- 
“ mtcndcnco must bo, and has been, to raise the price of instru 
“ monts I held out no other expectation on being appomted, as 
“ I conceived one of the mam objects in appomting me was to put 
“ a stop to the supply of low priced bad instruments by inferior 
“ makois It IS difficult to arrive exactly at the amount of this 
» increase, which has affected different kinds of instruments very 
” uncq.uaILy, but I am quite sure that if I take it at 10 per cent on 
“ the whole I shall be considerably ovei estimatmg it 


1 Average yearly cost of mstiumouts foi tk kst five years, 16,343/ The cost of 
inspcetioii IS 584/, being 350/ for Ibc salaiy of Colonel Stiange, 170/ for that of 
Mi^ Cushing, and 64/ foi the Observatory attendant, being 3 57 per cent on the 
cost of the instiuments A commission agent would charge 5 poi cent foi mere y 
buying buih instiuments, without even protending to submit them to any efficient 

eacamiaatlOB 
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“ Taking the average cost of instruments for the last five years, 
“ as hefoie, at 16,343? , then 10 per cent of this will he 1,634? 
“ We have then — 


Increased cost of instruments consequent on inspection 1 634? 
Colonel Strange s salary - - - 350? 

‘ Mr Cushings „ - - . _ - 170? 

' Observatory attendant - - 64? 


Total 2 218? 


“ Compaiing this with 8,000,000? we find that the snpeimtending, 

“ impioving, and inspecting of themstiument supply adds at present 
“ sixpence halfpenny per 100? , or about ^V^h of 1 pei cent to the 
“ cost of the departments to whose efidciency such supeimtendence, 
“ improvement, and inspection contributes I need make no 
" re]naiks on this result ” 

Colonel Strange died on the 9th of March 1876, and was sue 
ceeded in the duty of testing instruments by his assistant Mi Cushing, 
whom he had himseK trained for the work 

Captain Waterhouse is the Superintendent of the Mathematical 
Instrument Department in India In 1874-75 the number of 
instruments manufactured there was 3,999, repaired 2,391, and ! 
examined 2,067 ' 
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XIV 

THE GEOLOGICAL SHEVEY OE INDIA 


A Geological Survey of India, regulaily oigani/cd and woikmg 
systematically, Las now leached the twenty second year of its 
existence Ever smee cultivated Englishmen have been at 
woilv. in India, in the surveying, militaiy, cleiical, or medical 
sei vices, tlieio have been keen observers of everything woith 
observing , and the Indian locks and minerals, viewed sometimes 
from a piactioal and at otheis fiom a puiely scientific point of 
view, have had then due share of attention Thus theie have 
been many geological reports on various Indian distiicts in the 
years precedmg the regular establishment of the Survey , but it 
will onlv be possible to enumerate those that aie best known 

It will be remembered that when Sir George Everest first joined 
Colonel Lambton in 1818, he had with him, as a colleague, Dr Voysey, 
who was surgeon and geologist to the Survey This was piobably 
the first ofiicial appointment of a geologist in India, when the science 
was in its infancy, and Doctor Voysey’s papers refer to the W ernerian 
and Huttonian systems lie was sent by Colonel Lambton to 
reconnoitre the country in advance, as far as Agra He accompanied 
Everest in his severe work on the Godavari, and was one of the 
earliest writers on the rocks of the Deccan He explored the Nalla 
MaUa mountains between Cummum and Cuddapa and Amiabad 
north of the Xistna, and wrote an mteresting account of the 
diamond mines in Southern India He also wrote papers on the 
buildmg stones of Agra, and on petrified shells in the Tapti valley ^ 
This able and zealous oflacei died of fever on Ins way to Calcutta 
in 1823 


1 A Mr Xiaicllsiw wa') appointed as mineralogist and geologist to tlic Survey in 
Kumaun under Captain Webb (see page 81) in Tune 1817, but liis allowances weio 
stopped ill 1818 — Despatch Jioni lord Hastings, ieb 15tli 1821 Laidlawwas a 
very able man, and is said to have been badly treated 

2 See “Asiatic Rcseaiches,” xviii , p 187, and xv , p 429 and p 120 Dr Voy 
seys Private Journal during 1819 was published in the “Journal of the Asiatic 
Society of Bengal,’ xix , p 201 See also “ Gleanings in Science,” ii , p 27 (Calcutta 
1830) Di Voysey’s 1st and 2ndEopoitson the geology of Ilaidarabad aie in the 
“ Journal of the Asiatic bcoiety, vol ii,pp 298 and 392 Dr J II Caitei sptaks of 
“ the sagacity, ability, and truthfulness which characterize Dr Voysey s obsdvations 
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Dr Voysey was followed by various other observers, who reported 
upon the rocks and minerals in different parts of India Captain 
Dangerfield wrote a notice of the geology of Malwa, the result of 
careful observation, previous to 1823 and Captain Dranklin, 
while executing the topographical survey of Bandalkhand m 1828, 
also reparted on its geology ® Colonel Sleeman discovered fossils 
near Jabalpur in 1830,’ Dr Spilsburv made further collections,* 
and the geological investigations of Sir Andrew Waugh and Major 
Benny Tailyour have already been mentioned Lieutenant Bmnis 
wrote upon the rocks of the country between Hoshangabad and 
Nagpur in 1834,® and in 1842 Dr Adam described the rocks of 
Bandalkhand, north of Spilshury’s work ® The Bev S Hislop also 
wrote various papers on the geology of the Nagpur country,^ and 
m 1831 the Bev B Everest recorded his geological obseivations 
between Calcutta and Ghazipur He also criticised Captain 
Eranklin’s work in a paper entitled " The Sandstones of India”® 
James Prmsep wrote papers, m his Journal, on the fossil bones 
found in the Jamna and Narbada valleys® In 1854 Captain 
Nicolls made large and valuable collections of fossils from the intor- 
trappean lacustrme hmestone deposits at Sagar, and from the 
Narbada valley , and Lieutenant Keatmge collected fossil ammo- 
nites and bivalves of what was supposed to be the Crctacean age, at 
Bagh, near the Narbada 

There are some geological notices on the rooks of the Bewah 
table land, and other parts of India, in the valuable work of M 
Jacquemont’* 


1 Published m 1823 m Sii John M4colm’s Central Indn,” ii p 820 

2 Pipers in the “Journal of the Asiatic Society of Bengal/ and in the “ Ji ansae 
tions of the Geological Society ^ 

3 “ Journal of the Asiatic Society of Bengal,” i p 456 
^ Ibid , 11 p 549, and xiii pt ii p 765 

^ Ibid , 111 p 71, and xi p 20 
6 Ibid , vol XI p 392 

^ There is an account ot the inter tiappean freshwatei and estuarine formations of 
the peninsula of India, by Mr PIislop, in the “ Quarteily Journal of the Geological 
Society,” XVI p 154 , and Professor Owen described the fossil cranium of a labyrintho 
dont leptile, obtained by Mr Plislop from the sandstone of Mangoh, 60 miles south of 
Nagpui, m the “ Quarterly Touinal of the Geological Society,’^ xi pt i p 17 
® Gleanings in Science, in p 129 and 207 
^ “ Journal of the Asiatic Society of Bengal, ’ in p 396 
10 « Voyage dans les Indes Orien tales ’ 
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Attention was early turned to the coal healing rocks of Bengal 
and the Narbada valley Coal was known to exist in the Ddmodai 
valley so long ago as 1774, and was actually worked in 1777 Mr 
Jones described the coal fields and opened mines in 1816, and in 
1830 there weie several collieries in the Bfinigan] country Mi 
Hislop wrote a paper on the age of the coal strata in Western 
Bengal, and a desciiption of the coal fields in the B^modar valley 
by Mr Uomfray was published in 1842 “ But the Eanigau] coal 
field was first carefully exammed and rep oi ted on by Mr WiUiams 
in 1845, who was appointed G-eological Surveyor to the East India 
Company ® Mr Williams died of 3 unglo fevei at Hazaribagh in 
1849 The eailiest explorer of the Narbada coal region was Colonel 
Ouseley, who tried a quantity of the coal in 1838 
In 1833 Mr Calder wrote a general review of the geology of 
India, which forms a soit of introduction to various geological 
papers in the 18th volume of “Asiatic Bosearches,” byEranklin, 
Voysey, JBEaidic, Jones, and Ooulthard 

The most interesting geological work in India, before the com- 
mencement ot the survey, was undoubtedly the examination of the 
Sawalakh hills by Di Ealconcr and Sir Pioby Cautley, and the 
famous discovery of their wonderful fossil fauna 

Di Falconer took charge of the government gardens at Saharan- 
pur m 1832, and at once began to investigate the geology of the 
Sawalakh bill s This is a ridge lunnmg parallel to the gieat chain 
of the Himdlaya, and consisting of rocks of very late formation In 
strictness the Sawalakhs aie the range of hills using from the 
plains between the Ganges and Jamna, but the term is often applied 
to the outermost ridge along the whole length of the BimAlaya '' 
Ilerbert had examined and reported on the Sawalakh locks when 
engaged on the survey , ® but Captam Webb is said to have been 
the first to prove the existence of fossil bones Yet they wcie 


1 “ Description oi the N W Coal Distiict, stietcliing along tlio iivoi Dainoodah ” — 
Asiahc Beseaielm, xvni p 163 

2 “ Toninal of the Asiatic Society of Bengal,” vol xi pt ii p 723 

* “A Geological Kepoit on the Damoodih Valley,’ hy D II Williams, Fsq,late 
Geological Suiveyoi in the Service of the East India Company (London, 1850 ) 
The work was reprinted in Calcutta 

* “ Journal of the Asiatic Society of Bengal,” iv p 648 

s Rennell applied the name to the hills fiom llardwar to the Sutlej — “ Memoirs,” 
p 233 

« « Jouinal of the Asiatic Society,” vol xi (App ) 

(13441 ) O 
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known to Firoz III as long ago as 1360 i’erishta tells us tliat 
this monarch, while cuttmg through a hill with 60,000 workmen, to 
lead the waters of the Sursati mto the Sehona, came upon bones of 
giants three yards long 

Dr Dalconer was led to expect the discovery from the nature of 
the rocks, and he had noted the above passage m I’erishta At that 
time three officers, who have since linked their names indissolubly 
with the history of Indian irrigation, Sir Prohy Oautley, Sir William 
Baker, and Sir Henry Durand, were at work on those J amna canals, 
the heads of which are close to Dr Falconer’s abode at Saharanpur , 
and he had them as fellow labourers m the same field of research 

Falconer and Oautley both found fossil bones in 1831, and Oautley 
energetically followed up the search by blasting operations in the 
Ealawala pass of the Sawalakh These discoveries were not fortui- 
tous, but were results led up to by previous special study In 1834 
Baker and Durand discovered the great ossifeious deposit near the 
valley of the Markunda, below Nahun Two days alter they got 
their first specimens. Falconer was on the spot, and collected 300 
specimens of fossil bones within six hours 

Thus was a sub tropical mammahan fossil fauna brought to light, 
which was unexampled in richness and extent in any othci region 
then known The history of the discoveiy is recorded in vaiious 
papers pubhshed in scientific journals, and the whole was to have 
been embodied by Dr Falconer in a great work entitled “ Fauna 
Antiqua Sevalensis ” It was commenced, and 1,123 specimens were 
figured, but Dr Falconer was not spared to complete it He died 
m 1866, and aU his papers bearing on this subject have been ably 
edited and published by Dr Murchison ^ Dr Boyle, in his great 
work on the Himalayas, both figures and describes the Sawalakh 
fossils ^ 


1 “ Pdlseontological Memous and Notes,” by Hugh Falconer, 2 vols 1868 
His fiist account of tbe Sawalakh is in the “Journal of the Asiatic Society of 
Bengal, ’ i p 96 (1832) Cautley’s first memoir is in the “ Asiatic Eeseaxches,” 
vol XVI In vol XIX of the “Asiatic Reseaiches’ are seven papers by Falconoi, 
Cautley, and Durand On the fossil camel atp llo, fossil tigei, p 135, fossil bear, 
p 193 See also Baker’s papers in the “ Jouinal of the Asiatic Society,” iv p 506, 694, 
706 , V p 729 There is also a paper by Cautley in the “ G-eological Transactions 
(2nd Series) ” v p 276 (1836) Cautley s paper on a fossil giraffe in the Sewalik is 
m the “Journal of the Asiatic Society,” vn pt ii p 658, and Falconer’s on the 
quadrumana of the Sewalik, ibid vi pt i p 354 
* “Illustrations of the botany and other branches of the natural history of the 
Himalaya mountains,” by J Forbes Royle (London, 1839 2 vols ) 
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These important discoTenes have thrown hght upon the state oi 
India in the most remote ages On their authority we may con- 
ceive an ancient sea to have occupied the valleys of the Indus 
and Ganges, washmg the bases of the Himalaya on one side, and 
the Vindhya of the Deccan on the other, and receiving all the silt 
hearing rivers from both In course of time the sea was filled up, 
and the alluvial valleys teemed with the animals whose bones are 
now imboddied in the Sawalakh Similar remains exist ila Sindh 
They weie also lound by Mr Crawfurd on the banks of the Irawadi 
in 1826,’- by Dr Spilsbury in the Narbada valley, and by Captam 
DuU]ames on the island of Perim in the gull of Cambay ^ These 
points indicate the vast area over which the Sawalakh animals of that 
remote tertiary age roamed There were mastodons, elephants, five 
species ol hippopotami, rhinoceroses, giiaffos, horses, pigs, camels, 
stags, antelopes, hyaenas, dogs, and cats, monkeys, ostiiches, and 
huge cranes There are also the sivatherium, a bull the si^^e of an 
elephant with four horns and a roman nose , and the colossachelys 
atlas, a gigantic tortoise 6 feet high and 22 feet long 

The upheaval of a narrow belt of the plains of India, at the foot 
of the Himalayas, into hills 3,600 feet high, seems to mark the time 
when the present epoch commenced in India, as these hills form the 
grave and monument of an oarher and distinct fauna 

The investigation of the Sawalakhs was followed by Colonel 
Diehard Strachey’s examination of the lofty ranges m their rear,® 
and by reports on the fossils of the Spiti Yaley by Dr Gerard^ and 
Captam Hutton ® Captain Hemy Strachey also explored Western 
Tibet, including the remarkable alluvial plain of Gug6, which the 


1 Seo the account of the rocks and animal remains collected by Mr Crawfuid in 
1826-27, on the banks of the Irawadi, by Dr Buckland, in “ Ciawfuid’s Embassy,” 
11 , App p 143, and in the “Transactions of the Geological Society” The collection 
consisted of bones of mastddons rhinoceioses, hippotamusos, tapirs, oxen, deer, and 
laud toitoises 

2 Baron Ilugel had a largo collection of fossils fromPoiim Captain Fulljames 
repoited on them in the “Bengal Asiatic Society’s Journal, i p 2^3 See also 
“ Notes on the Island of Benm, in the Gulf of Cambay, by Lieut Ethorsoy, ’ Boiuicry 
Gtographical Society’s Journal, vol ii Dr Falconer described the Penm fossils 
in the “Quarterly Journal of the Geological Society,” i p 356 

® “ Quarterly Journal of the Geological Society,” vii p 292 
* “ Asiatic Kosearches,” xciii pt ii p 238 
® “ Journal of the Asiatic Society of Bengal ” (1841,) p 198 
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Sutle] has excavated to the depth of a full vertical mile and Dr 
Thomson, in his journey through Dadak to the Karakorum pass m 
1818, made very careful geological notes ^ 

The peninsula of India has been examined and reported upon by 
several ardent geologists Oolpnel Sykes has written upon the trap 
formation of the Deccan,® and Dr Malcolmson’s paper on fossils of 
the eastern portion of the great basaltic region had for its object an 
endeavour to arrive at a conclusion respectmg the age of the basalt 
which IS spread over 200,000 sc[uare miles on the plateau of the 
Indian peninsula The fossils were collected m 1832, on the Sichel 
hills, which extend from the junction of the Wurda and Godavari 
towards Aurangabad ^ 

But perhaps the most eminent of the Indian geological observers 
of those days was Oaptam Newhold, the Assistant Besidcnt at 
Kaindl, an ofdcer who had entered the army in 1827 Ke made 
several careful sections across the peninsula, and reported upon the 
whole legion south of a line drawn from Ganjam to Bombay No 
formation has attracted more attention than the lateiite, a rock 
peculiar to India, which was first noticed and named by Di 
Buchanan, in his work on Malabar Captain Nowbold described 
it very fully as a reddish brown tubular and cellular clay, more or 
less indurated, and often impregnated with iron The air exposed 
surface of laterite is hard and glazed, but a few inches below 
the surface it becomes softei, and is cut out m blocks with 
a spade, hardenmg after exposure to the atmosphere It is used 
largely for buildmg and for repairing roads, and, among other 
edifices, the arcaded Inquisition at Goa is built of laterito The 
lateiite formation covers the western coast almost continuously from 
Bombay to Cape Comorin, and generally from the sea to the foot of 


1 “ Pliysical Geogiaphy of Woslern Tibet,’ in tbe IL G ^ Journal, vol xxiu 
1 Henry Stracliey is a Gold Medallist of the Royal Geograplutal Society 
^ 2 “Western Ilimdlaya and Tibet A journey during the jcais 1847-48,’ by 
Thomas Thomson, MD (1852 ) 

s « Colonel Sykes on the Geolocy of a poition of the Dukhun” (4to London, 
1836 ) Re printed from the " Transactions of the Geological Society,” vol iv 


(Second Senes ) 

4 “ Tiansactions of the Geological Society,’ v p 537 Dr Malcolmson, who was 
Secretary to the Bombay Branch of the Asiatic Society, died at Dhulia in the Tapti 
valley, while engaged in the pursuit of his favounte science, in Ftbiuaiy 1844 See 
a notice of him in the “ Bombay Times ” of April 30th, 1844 
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tlie glniUts It lb also f ouiad m detTchod beds in many othei pai i s 
of India It IS of lato origin Some writers deriYC it from the 
weathering of tiap rochs, hut the laterite beds are sometimes 
conglomeiitic, cover indibcriminately all Icinds of formations, and 
rest undisturbed ablce on. the traps and on the cretaceous lune 
stones of Pondichoiry, while they arc never mvaded by trap 
dykes 

General Cullen, an ofdcer of high scientific attainments, who was 
for many years resident in Travancor, found beds of lignite in the 
laterite near Kollam (Qmlon) 

The rdgui or black cotton soil was also carefully studied by Cap- 
tam Newbold," and he formed a theory respecting the oiigm of those 
nodules of lime so well known in India by the name of kunkm, 
which are met with as irregular overlying bods, or fiUing up chinks 
and fissures of rocks of every ago Ho rcfcired their ongm to the 
action of springs charged with carbonic acid, bringmg up lime in 
solution, and cither depositing it as the temperature lowered, oi 
parting with the carbonic acid ’ 

In 1840 Captain Newbold visited the fossiliforous limestones of 
South Aroot and Tiiclnndpalli, which were afterwards caiefully 
examined by Mr C Turton Kayo and Mr Brooke Cunliffe of the 
Madras Civil Service Those gentlemen collected 178 fossils from 
the crotaoeous formation near Pondicherry, described by Sir Philip 
Egerton and Professor Edward Eorbes “ 

Captain John 1/V^arren, the assistant of Colonel Eamhton, had 
examined the petrified drift wood at Trivikcra ncai Pondicherry in 


1 Spo also a papei on latonto by Dr Coli, in tbo "Madias Tournal of Literature 
and Scunce,” in p 100 , andanotiui by Dr Claik, via p 334 
" Paper leadbpfoio the Royal Society, Maicli 22nd, 1818 

3 Captain Newbold 8 papois will be loiind iii tlio “ Lransaetions of tlio Geological 
Society,’ in the “ Touiiial of the Royal Asiatic Socuty,’ vol vii , and in “Notes, 
chiefly Geological, in loui paits, in the “ Tournal ol tlic Asiatic Society ol Bengal ’ 
Iho papers in the “Journal of the Asiatic Society no, on the Miiieial Roscniiccs ol 
Indn m eight numhcis 1 hoy contain ucouiUa of the gold tracts, and of the mines 
of lead, niang me bc, 1 nines, gaiiuts, dianiouds, At See alwi the “ Cilcutta Renew, ’ 
is; p ^4 lie also wioto papen on the geology ol fgjpl, and on the petrified 
forest neu C no (“Quiiteily Tournal ol the Geologic il Society, iv pp 324-49) 
Ciipluiii iStwholel was an accomplislu el antiquary and Pe iwaii Htholar, as well as a 
geologist lie (lied it M diahulashwiii on Tunc 2iiel, 18 lO 

* ‘^Madias Join nul ol 1 itci itmc and Seu iiee,’ No 28, xii p 37 ‘ liaiifaKtioiis 

of the Geological Society,” sup 97 Mr Rayc died m Oetobci 1845 
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1808,^ which, Oaptam ISfewbold tells ns, -closely lesemhles the petri- 
fied wood m the desert near Cairo 

In the Westem Presidency, Captain G-iant examined the important 
plant hearing formation in Kach ^ Dr Christie gave an account 
of the geology in the Southern Mahratta country in 1836,® and 
Lieutenant Aytoun reported upon the geology of parts of Bel gaum ^ 
Colonel Meadows Taylor has desciihed the geology of the district of 
Shorapore m the Deccan, where the several formations of that region 
umte with those of the Carnatic, accompanied hy evidence of much 
local disturbance His observations connect the work of Captain 
Newbold at Karnal with that of Dr Christie and Lieut Aytoun 
m the Southern Mahratta countiy ® Dr Pleming described the 
nummuhtic limestone m the Suhman range, above the Deiajat ® 
In Smdh, Sir Bartle Frere has written upon the geology,^ and also 
contributed a most admirable paper on the Desert and the Ran ot 
Each The same legion was described by Alexander Burnes and 
Mac Murdo , and Sir Charles Lyell has given an interesting account 
of the Afiab Bund, and of the effects of the earthquake of 1819, 
in his “Principles of G-eology ” Dr Robert Thompson,® Dr Buist,® 
and Dr H J Carter,^ have written upon the geology of the Island 
of Bombay 

The nummuhtic limestone formation in western India has 
attracted much attention, and has been carefuUy studied In 1844 
Dr Malcolmson, ]ust before his death, discovered a nummulitic bed 
m the Eajpipla hills, crossmg the hTerbudda valley , and Major 
Fulljames, m 1862, reported upon the same formation More 
recently, in 1861, Mr Alexander Rogers, the Collector of Surat, 
who IS an accomphshed and enthusiastic geologist, discovered num 
muhtic limestone at Turkeysur, between Surat and Broach Thus 


1 Asiatic Eesearches,” xi p i 

2 «« Transactions of the Geological Society (2nd Senes)/’ v p 289 
^ “Madras Journal of Literature and Science, ’ iv p 452 

^ “ Journal of the Bombay Geographical Society,” xi p 20 
s See the “Transactions of the Royal Geological Society of Ireland ” 

® “ Quarterly Journal of the Geological Society,’ ix p 346 
7 Ibid , IX p 349 

® In 1836 “ Madras Journal of Literature and Science, ’ v p 129 

® “Journal of the Bombay Geogiaphical Society,” X p 167 

“ Bombay Branch of the Asiatic Society,” ir p 161 Br Carter made a final 
geological examination of Carinja, Elephanta, Trombay, Salsette, and the other islands 
rotmd Bombay See “ Journal of the Bombay Branch, ’ Nor 1860 
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the existence of the nurnmnlitic formation in tlio Rajpipla hills, 
•whicli form the westernmost termination of the Satpnra range, was 
fnlly established ^ 

Dr Carter, then m the Indian Navy, was the most distmgmshed 
of the Pioneers of Indian geology While servmg with Oaptam 
Sanders m the “ Pahnurns,” he examined the rocks of the Arabian 
coast,® and he afterwards reported upon the geology of the Islands 
of Bombay and Salsette But his most valuable work consisted m 
the collection and classification of all the geological labours of his 
predecessor, to which is added a reprint of his Summary of the 
Geology of India between the Ganges, Indus, and Cape Comorin 
This work was undertaken at the instance of Lord Elphinstone® 
The plan is first to introduce the reader to the geology of the great 
trappean region of Western India, and then to carry him round its 
outskirts, in order that he may become acquainted with the geological 
formations of India generally His attention is then greeted to 
the geology of Kach, afterwards to that of Sindh, and lastly to that 
of the Arabian coast Eorthis purpose almost aU the geological 
papers on India that had then been written were reprmted in e^temo 
In 1853 Mr Groonough carefully compiled his geological map of 
India, showing the state of our knowledge at that date,^ copies of 
which were transmitted to the Local Governments, and ehcited 
several reports from officers interested in the subject « 

:: i. v.-- ae 

“ ot Julos Haxno ’ 4to 32 plates Pans, 1853 

I »cUmg K«h, »a S.« 

" S» « wo* „ *0 “Eo:»b., Q-torly E.™,,- 

SkotC of *0 »a Goolop*. of W by 

5 « CorreBpondence^ on ^ ^ f Jhis^paLjhlet contains remarks by General 

Professor Groonough (Madias, ^ TIoUhs and Di Cole on the geological 

Cullen on the later ire of liavancoxr . by Major Dallas and JJi Cole on ^ 

Cf » lb. d.«na of »d 

bcience/’ i N S , p 90 
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Sucli weie the piuicipal labours in the field of Indian geologists 
pievious to the establishment of the ofdcial survey They -were 
lesults obtained by independent mquireis , and, such as were re- 
corded when geologv was m its infancy, aie now to some extent 
out of date There was of conise a great want of concentration in 
these labours, and the value of many observations was lost owmg to 
the absence of an intelligible nomenclatme Much has lequired 
revision, but at the same time the labours of those Indian geologists 
who were fiist in the field are valuable and important 

Dr McClelland, who held the oflB.ce of Geological Surveyor for 
two years after the death of Mr Wilhams, wrote a Report on the 
Geological Survey of India foi +he Session 1848-49, and described 
the coal strata of the Rajmahal hills ^ He also mapped the Kur 
habari field 

The work of Dr Oldham, the late Supeiintendent of the Goo 
logical Survey of India, extends ovei a period of upwaids of 25 yoais 
Reforc commencing his service in India ho had been on the lush 
Survey, and Professoi of Geology at Tiinity College, Dublin Ho 
arrived in India in March 1851, and found that the establishment of 
the Geological Survey then consisted of one peon and one wiiter, 
with no European assistant, and no preparation of any field work 
The few existmg records weio kept in a box in a small room in the 
Surveyor Geneial’s OflBce Dr Oldham obtained sanction foi the 
employment of Mr J G Medheott, who had served with him for 
several years on the Suivej of Ireland, as assistant , and m 1852 
Mr St George was added The only idea the Government then 
had of the duties of a geological survey oi vas that he should go 
about from place to place, and leport upon real or fancied discovoiios 
of minerals The diflBculty of the position was inci cased by the 
small confidence that could be placed in much that had previously 
been done The beds represented by the foimcr Coal Committee to 
be the very lowest of the carboniferous period are in reality eocene 
or miocene resting upon nummulitic limestone, and the coal 
measures of the Ra]mahal hills, which had been stated to be newer 
than or to rest upon the tiap flows of that district, are in reality 


1 Dr McClelhncl was secretary to a committee for the investigation of the coal 
lesources of India See the Eeport printed at Calcutta m 1<S41 There is also a 
work on the Geology of the Province of Kumaon, by John McClelland (8vo Cal- 
cutta, 1835 ) 
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exactly the opposite Dr Oldham worked steadily on, m the face of 
many difidculties at the outset, to obtain a definite geological horizon 
from which to work up oi down, and so obtain a true basis for 
future operations This was, lioweyei, impiacticablo while he was 
expected to go first to the eastern boundary of Bengal, then to the 
southern extreme of Tenassenm, and next towards Bombay 

Loid Canning leally took an enhghtened interest in geology, and 
on his ariiTal Dr Oldham was able for the first time to commence a 
regular suiToy of the country Bold Canning ordered that, unless 
under very special circumstances, the geological surveyors were to 
confine their labours to those parts of the country which had already 
been mapped, and steadily to proceed, as far as the maps existed, 
ovci the country from east to west Before Lord Canning’s arrival 
Dr Oldham had, in 1861, proceeded to Chdidpun]!, with a view 
to examining the iron ores in the Khasia hills lie made a coUec- 
tion of fossils, chiefly from the nummulitic limestone of the Khasia 
hills, establishing the occuiiencc of rocks of the upper cretaceous 
age in Eastern Bengal ^ In 1852—53 he ekaminod the geological 
features of the Rajmahal lulls ,■* and Mi Theobald, one of his as- 
sistants, made a detailed report upon the Punjab Salt Bango in 
1853® In 1855 Di Oldham accompanied Sir Arthur Phayro’s 
mission to Ava and wrote a memoir on the geological features of 
the banks of the Irawadi, and of the country noith of Amarapura* 
In 1860 Lord Canning placed the Geological Survey upon a proper 
footmg Di Oldham’s staff was inci cased, tlu labours ol the sur- 
vey were systematized, and tiro icpoits wok ordered to bo published 
m 'a umform senes The operations have been diioctod to those 
districts whore the Bevonuo and Topographical Surveyors have com- 
pleted their maps, and where the most valuable practical or scientific 


1 “ On the Geological Stiucturo of poll of tho Kliasia lulls, with obsc nations on the 

“ meteorology and ethnology of that distiict, ’ by Thomas Oldham, A M , &c (4to 
Calcutta, 18o4, with geological maps) Sco also the “ Quaitcrly Joiinml of the Goo 
logical bociety,” xix p 524 « Geological Memoirs, ’ i p 94 Colonel llaniiay and 

Captain Dalton loported upon tho economic goologv of Uppci Assam at about tho 
same time “ Tonnial of the Asiatic boeii ty of 15< ngal, ’ vii p 625, \xii p 511, 

p 230 See also then lepoiton auiifcious deposits m Assam —“Me moiis,” i p 90 
Dr Hookei desciibed the structuic of the Khasia hills, much as Di Oldham did aftci 
waids This distiict is tho Cossyah hills of other authors 

2 “ Journal of the Asiatic boucly of Bengal," xxui p 268 , and xxv p 249 

Ibid Nos 3, 4, 5, of 1853 In 1848 Dr A hloming, of tho 7th N I, hud also 
wiitten a paper on the Salt Range Ibid , xvii pt 2, p 500 
* “ Yule’s Mission to Ava,” App A , p 309 
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results were to be obtained But tbe geologists have been constantly 
bmdered in tbeir work by tbe want of maps, and indeed this has 
been one of their chief difldculties The superintendent and his statf 
have also been freq[uently detached from their regular work to report 
upon some special pomt for the G-overnment, which though useful 
service is sometimes performed m the interval) has delayed the 
progress of the survey 

The best way to convey a tolerably clear idea of the geological 
work that has been done wiU perhaps be to take the history of the 
progress of the survey m each district, mstead of reviewmg the 
whole of the operations year by year , and, with this object, it will 
be as well to begm with the coal yieldmg region 

The coal fields of India he in a region bounded by the Ganges on 
the north, and extending beyond the Godavari on the south , while 
from the east to west they stretch from Assam to the Narbada 
valley Mv Hughes has calculated the area over which the coal 
rocks may be presumed to extend at 36,000 square miles Neaily 
all the coals come from one geological formation called “ Bdmodai ” 
from the name of the river, in the valley of which the principal coal 
seams occur It is the same as that of the Australian beds, and 
differs very httle fiom the carbomferous group of beds m Buiopo 
But the coal is veiy different both in quality and appearance Its 
most chaiacteristic distinction is its excessive lammation, and it 
contams from 10 to 30 pei cent of ash, while the proportion of 
fixed carbon rarely exceeds 60 per cent , and averages 52 per cent 
In average Enghsh coal the ash is 27 per cent , and fixed carbon 68 
per cent Indian coal is only capable of doing one-half to tliree- 
quarters of the woik performed by the same amount of English 
coal Mr Blanford divides the coal fields of India into four groups , 
1st, those of the Bajmahal hills and I) unodai valley , 2nd, those in 
Eewah, Sugdjah, Ohota, ]Sr<igpur, Talchir, 3rd, the coal of the 
Narbada valley and Satpura hills , and 4th, the new fields in the 
valleys of the Warda and Godavari 

On the Eajmahal hiEs there are small coal basms in every large 
valley traversing the range, with seams 3 to 12 feet thick But 
Eaniganj is far the most important of the Indian coal fields, and 
neaily the whole of the coal mined m India is obtained from it 
The others aie Jherrfe,, 10 miles west of the Eamganj coal boaiing 
tract, wheie theie are numerous seams of gieat thickness which have 
not yet been worked The Bokaio field is a long strip of coal bearing 
rocks commencing within a mile of the Jhema field, and extending foi 
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4i0 Miles RaDgarh is a small field to tlie soutli of tfie jBokaro field 
Karampura consists of two fiasms of coal fiearmg rocks lying west of 
Bangarli, and due soutli of Hazanbagli All these are in the valley 
of the Ddmodar, and form a holt of coal hearmg rocks extending 150 
miles, and occupying 1,600 sqmxe miles of country Where the 
Damodar formations attain their greatest thickness they consist of 
two groups, the upper one 5,000 and the lower 2,000 feet thick, 
each contammg several scams of coal, hut to the westward the 
upper group thins out and disappears, while the lower one gradually 
diimnishes in thickness 

The Karhahari coal field, in the valley of the Barakur, a tiihu 
tary of the Ddmodar, is to the north-west ol the Haniganj colheiies, 
and covers an area of 18 square miles Mr Hughes has calculated 
that there is a sufficient supply at Karhahari to supply 260,000 
tons a year for 800 years The colli(.iios belong to the East India 
Baalway, and a branch line 28 miles long has been made to them 
There are two very small fields containing valuable coal near 
Eoogaih in the Santhal Parganas, and a third at Itkuri to the west 
of Karhahari 

The second group consists of a number of basins scattered thinly 
over an immense tract ot the wildest country in India, the Palaman 
holds in Ohota Kagpur, the South Eewah field, and seams in the 
Upper Son vallcj, and at Talchir on the Biamani river 

The third group is included in the Naibada valley and Satpuia 
hills, whore the Mopam colhoriob belong to the Narbada Coal and 
Iron Company^ Hero the average thickness of the coal seam is 
26 loot, and though there aio numerous iaults and dykes, it is 

believed that a largo quantity exists 

The fourth group hos on the edge ol the groat sandstone tract 
which occupies the valley of the Godavari, and its tributaries the 
Warda and Pranhita Outside those four groups of oval fields are 
those in the Khasia hills, and at the extreme end of the Assam 


vB/lloy 

In 1866-67 Gattack was examined by three of the staff, Messis 
W T andH E Blanford and Mr J G Medlicott, from the Ohilka 
lake to Midnapur, and Ml Blanfoid rcportedjipon the latonte o f 

r This lo7me<l m Maidi I860 Iho silo of to grant is twelyemdes 

east of the mam lino of the CJ I P Eailway, and 80 miles south of Jahdpur lu 1872 
a Incrimo opened to tho Company s collury, and the demand for coal is now 
JZr than the supply Ihe quantity on tho Company’s ground is estimated at 

214,500 tons 
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Tl'c Blanfoids discoveied and named tlio important 
Tcilcliir gioup of locks underlying tke coal keds The separation 
of the Talchir from the coal bearing rocks is applicable in all 
districts Bniing the two following yeais Mi W T Blanford was 
zealonsly inTestigatmg the Bamgan] coal field/ while Mr Medli- 
cott was engaged in the survey of the Earakpur hills and on the 
examination of the Karhahari coal district The existence of a laige 
supply '"of coal west of the riyer Barakur was estabhshed, and 
Bi Oldham had himself explored the Cossyah hills m former years » 
Mr Blanfoid completed field maps of the Eanigan], works which 
are as -useful to the practical worker as the geologist, and he also 
brought together returns of the coal raised from the several open 
works and pits In 1859-60 there were 370,206 tons of coals 
raised At the close of 1861 Mi Blanford was transferred to 

Burmah ^ i 

The examination of the coal country was continued in 1863 by 

Mr Hughes and Mr "W^ilson, at Jherria"** and Earhabaii In the 
foUowing year Mr Medlicott was on detached duty in Assam,® and 
came to satisfactory conclusions respecting the value of coal in that 
district In 1865 Mr Hughes continued his work in the coal 
region, exploring the Hazaribagh and Bokaro® fields , and in 1866 
Mr Blanford made his first examination of the Chanda coal field, 
and indicated the localities where borings should be made The 
Palamow coal fields could not be proceeded with for want of maps 
In 1868 Mr Medlicott traversed a wide tract of country to investi 
cate the extent and lelations of the several series of sandstones 
isociated with coal m Bengal, as compared with those in Central 
inflifl, , and proceeded, m the lollowing year, to the Narbada valley, 
to work out the coal bearing rocks in that area, which had been 
fiist visited 12 yeais before, when thcie were no maps ^ In 1869 

1 Sec“Memoub, vol i , “ On the Coal and Iron of lalcheer m C itt icl ’ “ Stiudturo 
and Eelations of the lalchir Coal Ineldb ’ “Geology of Midnapore and Oiissa ’ 
“ Lateute of Orissa ’ These laboui-) arc reviewed in the “ Quarterly Journal of the 
Geological Society,” xiii p cviii The coal and iron of Talcheei had previously 
been written upon by Captain Kittoe “Journal of the Asiatic Society of Bengal” 

Till p 137 

a “ Memoiib, ’ vol iii , '' On the Rmigaii] coal field ’ 

3 Memoir^, vol i , Geology of the Khasia hills 
^ ‘^Memoirs, vol v , On the Iheii la coal field, hy T Hughes 
5 ‘^Memoirs,” vol iv , the cod of Assam,*’ by II B Medlicott 
^ ^^IMemoirs, ^ol vi , pt 2, On the Boharo coal field G J Hughes 
7 <‘On the Mohpam coal held m the Narbada valley,” by H B Medheott 
colds,” m pt 3, (1870) 
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two geologists were sent to revise the maps of Bhagalpur ana 
Blrblium, the earliest coal legion exanuned by the survey 

These Indian coalfields are situated in the drainage basins of 
the riveis Bdmodar, Son, Mahanadi, Godavari, and Narbada The 
oldest and best known, namely, the Eanigan], Jherria, Bokaro, 
llamghur, and Kaiampura fields are in the I)i.modar dramage basin ^ 
The Itkuii and Karhahaii fields are in Ohbta Nagpui province, 
on the Baiakui, the chief eflDLnent of the Ddmodar, from which 
liver it 18 sepal ated, m the upper part of its course, by the lofty 
Parasnatli lull and the wide plateau of Hazaiibagh The whole of 
these may be considered to have been deposited in one gieat 
cstuaiy In the Son valley are the Palamau, Singrauh, and South 
llowah coal fields, the Talchir and Belaspur fields are m that of the 
Mahanadi, and the Ohanda in the Godavari 

The conclusions dciivod fiom the suivoy arc, that the looks 
associated with coal arc separated into several distinct gioups 
The lovosi lb the Talchir gioup, fiist established by the brothers 
Jil miord, and not containing coal The Damodar senes contains 
most of the coal beds of Bengal and Central India It was sepa 
laied Irom the overlying locks by Br Oldham Theie are also the 
Jlajmahal gioup, and the tcitiary senes of the Khasia hfils The 
data loi this classification of the coal bearing rocks consist of the 
lomains of plants 

In the eastern coal fields thoie are five well marked sub divis ons 

1 The Talchir beds, the lowest, m which no coal is known , 

so called by tho Blanfoids, from the district in Cattack 
whore they wore first examined 

2 The Barakur bods, formoily called Lower Bdmodar 
Iionstono shales 

4 llaiuganj beds 

D Banchot bods, or uppei senes Birst separated as a distinct 
sub division, and so-named by Mr Blanford They are of 
the triassic epoch, and contain bones of labynnthodont and 
dicynodont amphibia Panchet is the name of a remail- 
ablc hill, and the title of a rajah 
To the v estward these become three 

1 Talchir 

2 Barakur 

3 Panchet 

affluent ot tlio Hugh, rising in tlio province of Chota N igpui , and flowing 
through the Bancurah, Burdwan, and Hugh districts of the Lower Provinces of 

Bengal 
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Dr Oldham’s general conclusions, respecting these coal series, 
are that the drainage basms of India were marked out and existed 
at the enormously distant period when the deposition of the great 
plant bearing formations commenced All the successive beds 
represent an enormous lapse of time, and seem to be fresh water or 
estuarme deposits lie also concludes that the present limits of the 
coal measures comcide with the origmal limits of deposition, and 
are not the results of faulting or even mainly of denudation,^ The 
Ddmodar system is believed to represent the Permian period of 
Euiopean geology, together with a portion of the upper carbom- 
ferous epoch 

Since 1870 the coal bearing stata, m all parts of India, have been 
actively explored In 1871 Mr Medlicott was examining the 
Puchmari hills and the Mohpari coal fields in the south part of the 
Narbada valley, where he had a severe attack of fever , and in 
1872 he was engaged upon the Satpuia coal fields, and again m 1876 
Ml Mallett at the same time explored the Kota coal field extend 
mg into Eewah and Ohota Nagpur, and in 1876 he exammed 
the coal fields of ^,the Naga hills and Upper Assam In 1872, 
Ml Blanf ord mapped the coal bearmg locks of the Godavari series, 
and borings weie carried on under Mi Vanstavern, the Executive 
Engineer But the beds in that district are thin and irregular, and 
the area small Mr Blanford further extended his investigations 
into the sandstone area to the east of the Nizam’s dominions, and 
south towards EUor, which appears to belong to true coal bearing 
rocks 

The Chanda coal was first discovered by Major Lucie Smith, 
the Deputv Oommissionei of the Central Provmces m 1866 Mr 
Blanford visited the locahties m 1869 and recommended borings 
Mr Maik Eryar, a mining engmeer, was sent to Chanda to exploie 
the beds regularly in 1869, and two skilled borers with the necessary 
tools were sent out from England 

Mr Hughes was at woik m 1871 at the Waida coal fields, and 
two pits were sunk to the coal at Warora and Pisgaon Mi Whyte 
made similar lesearches m the adjacent part of the Nizam’s 
dommions, proving the existence of coal 50 feet thick at Sastu 
Durmgl876 Mr Hughes was working up the geological maps of 


1 See Dr Oldham’s papers “ On the Geological Relations and Probable Geological 
Age of the Several Systems of Rocks m Cential India and Bengal,’ “ (Memoirs,” vol u , 
p 299), and “Additional Remarks ’ in (“Menious,’ vol in,p 198) 
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the Chanda country, with especial view to the coal fields of the 
Warda valley In 1871 Mr King took up the Godavari valley 
work in continuation of Mr Blanford’s survey, and discovered the 
most southern Indian coal deposit at Smgareni In 1876 Mr King 
made a traverse up the Godavari valley, to bring his work into 
connexion with that ol Mr Hughes in the Warda and Pranhita 
valleys 

Hr Oldham has, from tune to time, prepared returns of the amount 
of coal raised In June 1859 he furnished one of the Eamganj 
fields ; in 1861 returns were given m Mr Blanford’s Eeport and 
in June 1861 the first general statement of the out-turn of Indian 
coal was given hy Hr Oldham In March 18G7 he prepared a 
Eeport on the coal lesouxcob of India, for the Secretary of State, 
with results from 1861 to 1866 , and in J une 1869 he sent m a 
Eotuin for 1868, with statistics of the methods of working the coal, 
and statements tahulatcd foi each yeai from 1868 to 1868 

In 1868 the number oi tons of coal extracted throughout India 
was 497,000, of which 493,000 came from Eanigan] In 1872-73 
the out-turn was 322,433 only 

Iron producing minerals are widely scattered over India, and 
consist, 1st, of magnetic and specular iron ores and red hematite 
in hods and vems , 2nd, of clay non ores from the coal hearmg 
strata, and, 3rd, of surface deposits derived from the waste of 
metamorphic and sedimentary strata, and from latente The 
latter formation contams fiom 20 to 30 per cent of iron Some of 
the most remarkable deposits of magnetic iron ores are m the Salem 
districts of the Madras Presidency, whore they occur in immense 
beds At Lohara, m the Chanda district, there are two localities 
where hematite abounds, and m the Narbada valley there are large 
quantities of hematite ore The clay iron ores of the Hdmodar 
coal fields yield 39 per cent of iron, and the Kumaun iron ores 
form an argillaceous band contaimng laige quantities of red 
hematite Iron has been manufactured m India from time im- 
memoral m a ludo prumtivo way, but all attempts to manufacture 
iron, made by the Enghsh, have hitherto utterly failed 

In 1826 Ml Heath of the Madras Civil Service formed a Com 
pany, aided by a Government advance, to estabhsh iron works at 
Porto Novo, near Cuddabar, 'at Palemputi, near Salem, and at 


1 ‘‘ Memoirs,” in p 179 



224 


THE VINDHTAN ROCKS 


Beypui, where the non was ohtained from the latex ite But, in 
spite of Government aid, there was nothing hut failuie attiibuted 
to the distance of the works from the source of supply, to scarcity 
of chaicoal, and to othei causes Company succeeded Company, 
and at last there was an utter collapse In 1867 Mr Sowerhy, an 
engineer, reported on the iron oies in Kumaun, hut the Company 
which attempted to work them was a failure, and operation ceased 
in 1863 ^ The Government erected works at Burwai in the Nai 
hada valley undei the auspices of Colonel Keatinge, and a Swedish 
metalluigist named Mitander took charge , hut in 1864 the works 
were suddenly closed In 1872 Mi Bauerman was sent out to 
report the possibility of manufacturmg iron profitably in India, 
and his conclusion was that the Raniganj coal field was the most 
piomising place foi a tiial, an opinion which is concuiied in by the 
ofideers ot the Geological Survey Indeed, Mi Baueiman has 
simply restated the case as it has all along been evpiessed by the 
membeis of the survey 

The next investigation is that respecting the alluvial deposits of 
the Ganges valley, vliich was commenced in the first year of the 
survey In 1869 the portion from the Bhagrati northwards to the 
foot of the hills was examined and mapped In 1860 Mr Theo- 
bald was fixing the boundaries and extent of recent alluvial deposits 
from Bardwdn to Monghir In 1861 the mvestigation was con- 
tinued over the plains south of the Ganges to Patna and Shahabad , 
and in 1862 the examination was completed 

The geological survey of the important formations m Central 
India was also a great object ^ In 1866 Mr J G Medlicott 
passed from Jabalpur westward down the Narbada valley , while 
his brothel crossed the Eewah country and the river Son to the 
Singrauli coal field Both considered that the sandstone rocks of 
Eewah and Bandalkhand should be entirely separated from the 
sandstones associated with coals in Bengal and m the Narbada 
valley Dr Oldham visited the same country in 1866, and gave 
the name of Vikdhyan to the entire group, because it is best seen 
in the scarped mountams of that name on the noithern side of the 
Narbada valley ® It includes the diamond yielding rocks of Central 


1 Oa the Iron Ores o£ Kamann See “ Geological Eecords,” vol mi (1874 ) 

2 Mr J G Medlicott compiled the ‘‘Cotton Handbook” for Bengal in 1862, for 
the Government 

3 “Memons/ vol ii , p 1, ‘‘On the Vmdhyan Eocks and then Associates in 
Bandalkhand ’ “ Geological Structure o£ the Central Foition of the Neeibudda 
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India, and is one of the most rcmarlable and inteiesting sciios an 
tlie conntiy Hithoito no fossils have been found in it Its age 
cannot therefore be dctoi mined , but the Vindhyan rooks aie oldei 
than the carbonifeious senes in India In 1863 Mr Mallet was 
engaged in tracing out the divisions and boundiies of this forma 
tion in Rewah, while Mi Ilackctt woikcd out the hmits of the 
trappean rocks in Sagai, and Mi II B Medheott was closing up 
the gaps in the geological mapping between Central India and the 
Son valley In 1864i Mi Mallet revised the boundaries of the 
Vindhyan rocks north of the Naibada valley, covoiing 2,200 square 
miles of ground, vhilo Mr Ilackott examined the Gwalioi countiy 
Baling tins yoai Bi Oldham himself examined the rocks on the 
south bank of the Ganges, from Gaya to near Bhagalpur In 1807 
Mr Medheott undertook the investigation of a wild and difhcult 
countiy from Ilamganj and Ilazaiibaghin the Bamudai basin to the 
basm of the Mahanadi lie came again upon the old Vindhyan 
rocks, chiefly limestone, wlncli cover 12,000 square miles, abutting 
against crystalline loeks to the noith, and passing under the Beecan 
traps to the south and west In 1809 Mi AVillson vas at woik m 
Jliansi, to connect with Mi Ilackctt in Gwahoi,’- and Mi Mallet 
was in the Son valley lie explored a remarkable senes of trappean 
dykes and quartz leofs in the noith of Rewah, and in 1874 ex 
tended Ins work into Bandalkliand, continuing it in 1876 In 1875 
Mr Uaekett was at fust engaged in Rajputana, and after-wards in 
Ulwar 

A complete and eonneeied history of the Vindhyan fcomiations 
has been drawn up by Mi Mallet and still more neently 
Mr Blanford has re examined part of the Vindhyan senes, but he 
could find no fossils to determme their age, which theieioio still 
remams unsettled 

Mr H B Medheott, then Professor of Geology m the Rurki 
College, commenced the examination of the SawalalJis, and upper 


District,’ p 95 “ Icitiaiy and Alluvial Deposits of tho NaibuU Valley, ’ p Z79 

“ Xhe Vindhyan feuics’ sol vii,i)t 1 Dr Oldham pi oposed tho name ViNmnuN 
in a paper m the “ Journal of the Asiatic Society of Dongal,’ xxv p 249 bee also 
his paper on the “Geological Eelations of the liock vSystems of Conti al India and 
Bengal — “ Memoirs,” ii , p 299 ihcio is a useful list of all papeis lelatmg to tlu 
Narbada valley, publisiiecl previously to tho date of Vol ii of tho “Geologual 
Memoirs,” at page 387 

“ Eecords,” vol ii , pt 2, “ Sketch of the Metamoiphic Eocks of Bengal ” 

1 “ Eecords,” vol iii , pt 2, “ Geology of Gwalioi and Vicinity ” , 

(13141) -P 
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and outer Himalaya, m 1869, during the intervals of time that his 
collegiate duties permitted of his takmg the field. BEis studies were 
more directed to the orographical relations of these hills than to 
their fossils In the following years he contmued. his examination 
to near Kangra , and the results of his labours are embodied in a 
valuable memoir These are the hills in which. Dr Dalconer dis- 
covered numerous mammahan remams They are of miocene and 
post miocene age Nummulitic rocks occur north of the Sawalakhs, 
and appear to form a large proportion of the ranges m the Punjab 
Bepresentatives of these tertiary rocks extend tQ the east, are found 
at the base of the hiUs m Sikkim, and stretch far up the Assam 
valley Dr Hooker also found nummuhtes in Tibet, north of 
Sikkim, at 16,000 feet above the sea One important consequence 
of Mr Medlicott’s survey of this region was the discovery of a good 
water supply at Ambdla Ho reported that water bearing beds must 
exist there, and the trial confirmed his expectations Mr Medli- 
cott also reported upon the reh efllorosoonee wluch has given rise to 
so much anxiety, and on the waters of the rivers and canals m the 
N W Provmces ^ In 1876 Mr Medlieott, in conjunction with 
Messrs Theobald and Lydokker, commenced a revision of the 
tertiary locks of the Punjab and North-West Provinces, with the 
main object of seeing whether the marked stratigraphical separation 
of two distinct groups of rocks in the Nahun country was accom- 
panied by a distmction further west in their fossils 

In 1862 Messrs Theobald and MaUct were sent in the footsteps 
of Colonel Hichard Strachey, to collect fossils, and trace out the 
succession of sedimentary beds on the northern slopes of the western 
Himalaya and in the Chun and Spiti valleys, up to an elevation of 
18,000 feet They were found to bo identical with known species 
from Europe occurring in the same association Triassic and oohtic 
beds are especially abundant about Spiti In 186di Mr Mallet, 
m company with Dr Perdmand Stohe/ka, who was formerly m the 
Austrian Geological Survey, and a colleague of Dr Hochstetter, 
were depatched to the Hunalaya to vork out their structure, and 
revise the fossil fauna Undoubted representatives weie proved to 
occur of the European Silurian, carhoiuferous, triassic, has, jurassic, 
and cretaceous periods, and, out of 200 varieties coUected, only 32 


^ “ Memoirs,” vol ui , “ On the Southern Portions of the Himalayan Ranges 
2 “ Journal of the Asiatic Society,” xx , p 326 
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are new^ In 1865, Dr Stoliczka extended his investigations in 
the Himalaya as far as Deh, hut in 1867 he went home with 
Mr Oldham 

The great mass of the Himalayan ranges consists of metamorphic 
rocks, m places highly granitoid, in others slatey or schistose 

The operations of the Survey were extended to the Madras Presi 
dency in 1857 The party was m charge of Mr H D Blanford, 
and consisted of Mi 0 Oldham, Mr Kmg, and Mr Geoghegan 
The latter gentleman died suddenly of sun stroke early m 1858, 
and was succeeded hy Mr H Bruce Boote They were instructed 
first to examine the important group of cretaceous rocks m South 
Arcot and TrichindpaUi, the fossils of which had been collected in 
former years hy Kaye and Cunhfife, and thence to work northward 
In the first year Mr Blanford reported upon the geology of the 
Nilgiri lulls® The survey of the highly mtorestmg cretaceous 
formations was completed in 1861,® and in the same year King 
and Boote examined the iron deposits of Salem Mr H B Blanford 
then retired from the Survey * 

The other members of the partVj m 1862, commenced an exami- 
nation of the hill range which separates Ouddapa and Karnal 
from Kellor, a very difficult and almost roadless country In 1863 
Mr TTing traced the boundaries of these Cuddapa rocks, chiefly 
quait/ites and slates, into BaUdn and Karndl Mr Boote was 
engaged during the same year in examining locks near Madras 
He met with beds of marine fossils intercalated with others holding 
abundance of vegetable remains of the same species as have been 
found in the Rajmahal hills and in Kach This discovery of the 
wide extension of the Hajmahal senes is a fact of high interest 


1 “ Memoirs,” vol v , “ faoctions across N W Himalaya feom Sutlej to Indus “ On 
the gypsum of Spiti’ “ Summary t)£ geological Observations m b Ladak, Western 
Tibet, &c by I btohezka 

“ Memoirs,” vol i , p 211, “ Iho Nil^luii Hills ” Di Bou/a wrote papers on the 
<^eolo<ry of the Nilgiiib and Kundahs, on that of the country between the Nilgins and 
Madras, and on the geology of the Northern Citais, ui iho “ M.uUas Journal of 

Liteiatuie and bcunce,’ in 1835-db, vols m and V i rp i 

•i “Mcmoiis,” vol IV, “On tho (Jiotaccous Bocks of the South Art ot and irithi 
nopoly Histncts,” by 11 h Blanford “On the Structure of tho Districts of Tnchi 
ndpalli and Salem ” “ On the Occurrenee of CiystaUmo Limestone in the vicinity of 

Trichmdpalh, ’ by W King — Madras Journal, xv NS,p 271 
4 He wrote papers on the occurrence of crystallino limestone in Coimbatoi, and on 
the geological age of the Sandstones at Xnvicari, near Pondicherry, m the “ Madias 
Journal of Literature and Science, iii NS, p bO, and iv N S , p 47 

s “liecoids, ’ vol 111 , pt 1, “ Notts of the Geology of tho Neighbouihood of Madras ’ 

P 2 
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Tke Ouddapa foimations appear to represent an older portion of 
tlie great Vindkyan series The diamond beds of Southern India 
occur m these formations, and they show very favourable traces of 
lead, copper, and iron The main object of the geologists was to 
work out the true succession and extent of these remarkable and 
mterestmg series of quartzite, slate, schist, and hmestone beds in 
Ouddapa, NeUor, and Kaindl In 1866 Mr Foote was working 
along then eastern and Mr 0 Oldham up their western boundaries, 
while Mr Kmg was in the centre They completed the area in 
Ouddapa and Karnal during 1868, when the Superintendent took 
an opportunity of testing the accmacy of then mapping, and in 
1869 Ml Foote began to work across the Haichui Doah towards 
the Bombay Piesidenoy Mr Kmg has drawn up a general report 
on the entire senes ^ Duiing the hot weather in each year the 
gentlemen of the Madras Survey were usefully employed in 
arranging and cataloguing the fossils and mineials ol the Madias 
OentialMuseum,f 01 Captain Mitchell, the curator, and Mi 0 Old- 
ham, followed by Messrs King and Foote, have dcliveied a senes of 
lectures on geology at the Madras Engineering College Mi Old 
ham went home on leave in 1868, and died fiom the effects of 
disease contracted m India in April 1869 An able and talented 
geologist, and a painstaking conscientious public servant, was thus 
lost to his country Mr King, in subsequent years, explored the 
Tungahadra valley up to the boundary of the great area of Deccan 
tiap rocks as far as Julberga IIis main object was to cany out 
an investigation of the several rocks which occur between the vast 
thickness of the tiappean rooks above, and the even more widely 
spread base of underlying gneiss and metamoiphic rocks below in 
the valley of the Bhima, overlying the gneiss Mi Bruce Foote 
examined sTmdni rocks to the south-westward, in the upper pait 
of the Krishna valley , carrying on the boundary line between the 
Deccan trap rocks and the underlying beds lie found the fossilized 
remains of a rhinoceros m the t egm or black cotton soil , and 
reported on the Damhal gold field in Dharwar in 1874i, and on the 
geology of the Southern Mahratta country in 1876 
The Geological Survey of British Burma was commenced in 
1860, under Mr W T Blanford, with the Henzada district in 
Pegu, where there are petroleum wells and salt sprmgs This 
district was selected because it was the only one of which there 


1 “ Records,” vol ii , pt 1, “ Ou the Kuddapa and Kamdl formations ” 
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were reliable maps, and the future direction of geological reseaicbcs 
had to depend on the puhhcation of the results of the Topographical 
Suivey Mr Blanford was transteired to Bombay in the following 
yeai, and Mi Theobald took charge in Burma, indeed ho was 
ingle handed He was at work in the Yoma range and on the 
west coast, but was much hampered in his operations by the want 
of trustwoithy maps The gieat Yoma range is composed of 
slightly alteied sandstones and shales of unknown age, but expected 
to be in part at least cretaceous Upon them, in Pegu, rest 
nummulitic rocks Some peculiar seipentmes are associated with 
the Yoma locks In 1864 Mr Theobald took advantage of the 
publication of a sheet of the Survey by Captain Pitzroy to complete 
the geological examination of the country contained m it, including 
Eangoon, and in the two following years he and Mi Peddon were 
at work in the giound covered by the second sheet, east oi the 
Irawadi and north of Piome In 1864-65 Mr Pedden accompanied 
an expedition through the Shan provinces of the kingdom of 
Burma to the Salwin river, and constructed a map of the route. 
In 1867 Mr Theobald wont homo, after a contmuous service of 
18 years But in 1868 he was agam at work in the Promo district 
of Pegu, the east part of which he completed , takmg up the 
western banks of the Irawadi, where there is a formation of 
mummuhtic locks, in 1869 ^ Mr Theobald completed the geological 
survey of Pegu in 1873, having been at work since 1864 

Mr Blanfoid took cliaige of the party in the Bombay Presidency, 
with Ml Wilkinson and Mr Wynne as his assistants, in 1863 Ho 
commenced at Suiat, and on the shoies oi the gu f oi Cambay, 
with the view of connectmg his v oik with that of Medlicott in 
the Narbada valley, and thus completing a band oi pological 
survey across India fiom sea to sea, on that paiallel In the foUow 
mg season the line iiom sea to sea, containing some of the most 
important foimations in India, was completed Ihc hill ranges 
north of Guiiat aic partly mctamoiphic and partly tiap, and not 
far from the coast nummulitic locks aio found lesting on the trap 
Ml Wilkinson also examined the Wcstein Ghats in the locks ot 
Mahabaleswai, Batnagni, and Sawant Wan , and Mi Wynne 


1 “Eccoicls,’ ^ol IJ, pt 4, “On tlio Beds containing bilicified Wood in Eastern 
’ Pioine” 

vol 111 , pt 1, “ On the Alluvi d Dcpobits of tlio Ir wadi ' 

” vol ni , pt a, “ Note on Peti oleum in BumJah ” 



280 


MB JBLANrOBD IN ABYSSINIA AND PEESIA 


investigated the geology of the island of Bombay, and showed how 
erroneous the previous conclusions respectmg its structure had 
been m some respects 

In 1863 Mr Blanford was detached to report upon a supposed 
discovery of coal near Kotri, m Smdh, for the Bombay G-overnment ^ 
He found it to be hgmte and of no commercial value, but on his 
return he took the opportumty of visiting the mterestmg formations 
m Each ® In 1866 the northern dechvities of the Narbada valley 
were reached, and a tract of 6,000 square miles was exammed, 
chiefly trap with bottom rocks of granite or gneiss In 1866 
Mr Blanford was at work in the upper Tapti and the Puma and 
Wurda valleys,* and reported upon the Chanda coal fields He 
was usefully employed in Abyssima, and in completing the pub- 
hcation of his results, durmg the greater part of the two following 
years, and m 1870 he returned to his old work in the Central 
Provinces, with Mr Hughes and Mr Pedden as assistants He 
has since reported on the coal and lead ores in Chatisgarh® 
Mr Blanford is an accomplished naturahst, as well as an able and 
experienced geologist, and durmg the period that he was employed 
on detached duty in Abyssima he did work of the highest scieatific 
value In 1872 Mr Blanford was employed m Persia, examming 
the geology and natural history, and accompanying Major St John 
on a journey to Makran The valuable results of his work are 
embodied m the two ofBLcial volumes on Eastern Persia, and ho 
returned to India, after being occupied for some months m preparmg 
his portion of the work for the press m England, m December 1873 ® 
He then proceeded to Sindh, with Mr Eedden, and by the end of 
1876 these two geologists had completed a sketch of the geology 
of the province In 1876 Mr Blanford traversed the great desert 


1 Memoirs,” \ol v , On the Geology of Bombay ” 

2 Ibid , vol VI , pt ] , “ On the Geology of the neighbourhood of Lynyaii and 
Runneecote in Sind ” 

3 Ibid , vol vn , pt 2, On the Geology of a Portion of Cutch ” 

^ Ibid , vol VI , pt 2, The Traps of Western and Central India,” by W T 

Blanford 

pt ill , The Taptee and Lower Nerbudda valleys ” 
s Records,” vol ii , pt 1, The Valley of the Eoorna River ” 

„ vol 11 , pt 4, Lead in Raipur District ” 

„ vol in , pt 2, Ibid 

6 Eastern Persia,” vol ii The Zoology and Geology, hy W T Blanford, F B S , 
with numerous coloured illustrations, pp 516 (Macmillan 1876 ) 



SIND AND THE PUNJAB DR STOLICZKA 


231 


to Jasalnur and Jodhpar, wMc Mr Pedden njade an. excellent 
collection of fossils ^ 

After Mr Blanford’s visit to Kacli m 1863, Mr Wynne was sent 
to make a Mler and more exhaustive exammation of the rocks in 
that district Theie was an important question as to the relation of 
certain beds of fresh water origin containing imperfect layers of 
coal and plant remains, with others which yielded marine fossils of 
undoubted jurassic age in Kach Mr Blanford decided that the 
two groups were intercalated and not superimposed, and thus fixed 
the age of the plant beds lie also ascertained the extension of 
the Deccan trap rocks into Kach Mr Wynne reported that the 
]urassio rocks occupied a large portion of the northern half o£ the 
province, and also formed the hilly parts of the islands m the Bann 
TTis complete report and map have not yet appeared 

In 1870 Mr Wynne proceeded to the Pun 3 ah, to take up the 
geology of that important province, and reported upon the geology 
of Mount TiUa ® Ho completed the eastern portion of the Salt 
Range in 1870, and was at work on the western part in 1871, which 
ho also completed In 1873, accompanied by Dr Warth, ho sur- 
veyed the Trans Indus Salt Range , and Dr Waagen examined 
the relations and mode of occurrence of fossils m the Salt Range 

In 1874 Dr Stoliczka, the Palaeontologist of the Geological Survey 
accompanied the mission of Sir Douglas Porsyth to Kashgar , and 
ho died on the 9th of Tune on the road from Yarkand to Loh, 
when returning to India His death was caused by too groat 
physical exertion at an extreme elevation and in a rarefied atmo 
sphere Ho was buried at Leh on the 23rd Pordmand Stoliczka 
liad ostabhshed for himself a sound reputation as naturahst and 
geologist in connexion with the Imperial Geological Survey of 
Austria He came to India in Dcoomher 1862 and conducted the 
FalcBontologia Indica The whole of the four volumes in which 
the cretaceous fauna of Southern India is described are his work 
Ho also devoted two summers to an examination of the fossils ol the 
Himalaya, and in that tune ho laid the foundation oi all future work 


1 See Mr Blanfoid’s paper on the “ Geology of vSind ” Reemds 1876, Feb p 8 

2 “Memoirs,” vol u,pt 3, “Pielimmary Notes on the Geology of Cutcb” See 
also a “ Report on the Geological action on the south coast of Kattiwar and in the Runn 
of Cutch,” by William Soweiby, C F — Bombay 6 S Toarnal, xviii , p 96 

8 “Note on the Peti oleum Locality neat Rawalpindi, by A B Wynne”—. 
“Eceoids,” vol ni , pt 3, p 73 “Geology of Mount filla,” by A B Wynne Ibid, 
pi h |) 83 
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in those legions A snitahle monument is to be elected ovci his 
grare at Lch, and a inemoiial tablet m the Calcutta Museum, to 
•which he bequeathed all his piirato collections A lecoid of the 
refeults of Di StolicAa’s scientific investigations as natuialist to the 
Kashgai mission -will be published by the Goveinment of India Di 
Stohezka was succeeded, as Palaeontologist, by Di Waagen, who 
had previously written valuable papers on the juiassic fauna of 
Each, and on the fossils, of the Salt Eange , but he was obhged to 
retire from ill health in 1876 Meanwhile Mi Lydekkci and Di 
Peistmantel had been appointed to the Suivey in 1876 
Puling the examination of Indian rooks, geologists have not 
failed to discover traces of a lace of men belonging To that stone 
age, the history of which has been so caiefully examined in Europe 
by Sir John Lubbock and other viiteis In 1861 Mcssis Eing and 
Eootc discovered chiselled stone implements spread widely ovci the 
country west and north of the to’wn of Madias, all of the rudoi 
typo, and made of semi viticous quaitzites fiom the Cuddapa rocks 
In 1861 Mr Ball found a chipped implement m the Jheria coal 
field, and Mi Theobald found othois in Burma A chipped stone 
weapon of bard, close gramed quartzite 'vias found near Nimach 
by Mr Medheott, and in 1808 the Madias implemoits were traced 
up to the hanks of the Eiishna More recent’ observations have 
sho-wn that these implements occiu over a much larger extent of 
country to the north of thoKiishna iivci, and close to the southern 
edge of the region examined by Mi Blanford on the Godavari 
The superintendence and contiol of all the geological operations 
have devolved upon Pi Oldham, the Superintendent of the Survey, 
besides the duection of the museum and the publications He has, 
m addition to lus ordinary duties, been constantly called upon to 
make special reports to the Government on such points as the 
propriety of sinking Artesian wells in particular localities, on the 
structme of rock to be cut through for engineering purposes, on 
the selection of lines of raihoad with reference to the position of 
coal fields, and on proper sites for barracks He must have 
travelled over many thousands of mdes, sometimes to confirm the 
importance of useful discoveries, at others to expose mares’ nests 
A brief sketch of the extent and objects of these jomneys will 
convey some idea of Pi Oldham’s labours 
In 1860, Mr Oldham went to Kumaun to report upon the iron 
worKS, which he considered to be essentially a practical and not a 
geological question In 1862 he went to England to seek for assis- 
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tants, and brought fire out with him In 1863 he was engaged on 
the investigation of the modes of deposit of lignite in the Salt Range, 
in the northern part of the Pun 3 ab The Salt Range contains an 
extensive senes of oaiboniferous, tiiassio, oolitic, and teitiaiy rocks 
In 1867 he was again in England for a few months In 1868 he 
went to examine some alleged coal bearing locks near the Krishna, but 
found that nothing of the kind existed in that region Eater in the 
year he v ent to A.ttock, to examme the locks on the Indus through 
which the tunnel drift is carried He saw nothing to prevent its 
being enlaiged into a legular road way, so fai as the nature of the 
rock is conceincd Afteiwards he examined the Gurgaon and 
Eliuimsaladistiictsiiithc Noith-Wost Provinces, with legard to the 
possibility of utilizing the kaohn clap , and in 1869 ho visited the 
scones of the eaithquako in Cachai and Silhet He has since 
prepared a list of earthq^uakes that have occuired in India ^ In 
this year he was also engaged in important work at the Chanda 
coal field 

A small museum of economic geology w as established at Calcutta 
in 1840, undei the diiection of Captain Piddington,^ who was 
curatoi foi some years befoio his death, and made many useful 
analyses tlis caicful experiments to ascoitain the quantity of silt 
m the Hugh at dilTeicnt seasons weie especially valuable In 1866 
the museum was placed in connexion with the Geological Suivey, 
and undci the supeuntendence of Di Oldham As early as 1869 it 
contained 1,000 specimens of fos^.ils, minerals, rocks, and ores 
The various members of the Suivcy of com sc contuhuted , so that 
there are good series of ciotaceous fossils fiom Madras, of fossil 
plants from the Rajmahal hills, of tortiaiy fossils from the Spiti 
valley, of minerals obtamed by Mi Blanford on the Rhoie Ghat, 
of fossils from the Salt Range and the jurassic beds of Kach, and 
from other places But the gieat boast of the museum is its col 
lection of meteoric stones It contains specimens from 247 falls, 
and in this branch its collection ranks among the first in the world 
A veiy complete geological library has also been gradually formed 
The museum is of great practical use, as its ofiiceisaio constantly 


1 Colonel Band Smith had pioviously compiled a memoir on Indian. Eaithquales, in 
thioe Journal of the Asiatic Society of Bengal, vols xii,p 267 and 1227, 

and xiii , p 964 

Piddmgton’s Memorandum on the establifahment of tho Geological Museum is 
punted in “ ThuiUier’s Manual of Suiveying ” Appendix, p xxxiii 
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applied to for information, and to supply assays and analyses for 
companies and pnyate individuals, as well as for the G-overnment 
The publications of the Geological Survey, under the direction of 
Dr Oldham, consist of “ Memoirs,” “ Decords,” and the “ Palseon 
tologia Indica ” 

The “Memoirs,” which have now reached to the twelfth volume, 
are the detailed and matured results of the survey of each district, 
written by the geologist who has conducted it The volumes are 
fully illustrated with maps, sections, and sketches 
The “ Palaeontologia Indica,” is a superb senes, contaming figures 
and descriptions of the orgamc remains piocured durmg the progress 
of the Survey The volumes already issued contam the cephalopoda 
and gasteropoda of the cretaceous roots of Southern India, the fOssil 
flora of the Eajmahal series, the vertebrate fossils of the Panohet 
rocks and the fossils of Each The Panchet fossils are described hy 
Professor Huxley They are hones of fossil reptiles, hitherto only 
known m South Africa 

The “Records” were commenced m 1868, and are pubhshed 
quarterly in rather small type and on thm paper, for ready trans- 
mission by post They contain the Superintendent’s annual reports, 
brief abstracts of the labours of members of the Survey m the field 
durmg the quarter, and othei papers of general interest ^ 

There is a vast field still spread before the Geological Survey of 
India , a great work yet to he achieved, though much certainly has 
already been done They must be animated by a noble devotion to 
the cause of science — these Indian geologists, for theirs is neither a 
safe nor an easy task Out of the two dozen or so that have entered 
the Survey smee it commenced, 34 per cent have been struck down 
by death or incapacitating disease The rest work on zealously and 
bravely, reflectmg honour on English administration by the results 
of their labours, extending the sum of human knowledge, and doing 
much practically useful work ^ 

In spite of all difficulties of climate, inaccessibility of districts, 
and slowness of means of travel, they have exammed an aioa about 
five times as large as Great Britam 


1 We have ten of Dr Oldham’s Annual Eeports, 1858 to 1868 in separate covers, 
and the rest to 1875, bound up in the “ Becords ” 

2 There is a short notice of the operations of the Geological Survey of India, by 
H Woodward, Esq , in the Quarterly Journal of Science,” for Oct 1870, No »viii , 
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In Fobmary 1876 Dr Oldham resigned his appointment as 
Superintendent of the Gbeedr^rtgemoTi^ Suryey, which he had 
held smce 1861, owmg to lU health For a qua^rter of a 
this distmguished geologist has presided oyer the labours of the 
geological suryeyois He created the suryey , and its proson 
advanced position is due to his great ability, le^r^g, and un 
wearied exertions He was succeeded by Mr H B Medlicot 
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THE AROHiEOLOGICAL STJEVEY OE INDIA 


A STJBYEY of tlie arcliseological remains ihronghoat India, wliidi 
arc as important as legaids art, as they aie indispensable to the 
study of history, has only of late years been considered to be a work 
which comes within the proYince of the Government to undertake. 
This IS the more to be regretted because the loss of time is irreparable 
All investigations connected with physical science are almost mde- 
pendent of delay, and can be made as well in one yeai as in anothoi, 
but archseological remains are liable to deterioration, and delay 
causes absolute loss Paintings fade from walls, sculptured edifices 
are destroyed by the vigorous growth of trees, and by ruthless 
modern builders in want of material, coins and msciiptions aio 
mislaid or effaced, and all the works of man suffer more or less undci 
the hand of time In connexion with geography, the study oi 
archmology forms a most important branch , for, through the iden- 
tification of ancient sites, the physical changes that have taken 
place in a country are determined 

Yet it was not possible that a survey of this nature could have 
been entered upon with any useful result before the English occupa- 
tion, or even until long after oui power was estahhshod Mere 
desciiptions of rums and other remains are of httle use unless the 
observer has mastered their history and tiue significance, and this 
was impossible until the study of the languages and literature of 
India was well advanced Thus the earliest accounts of Indian 
archaeological remains were only useful in excitmg an interest m 
the subject, and in stimulating later enquirers to labour at those 
studies which alone could qualify them, and others of later genera- 
tions who benefited by their woik^, for the task of investigating the 
mysteries of Indian chronology and art 

Glowmg descriptions ot the architectural monuments of India 
are not wanting among the writings of early travellers 

The Hmdu capital of Bijay inagar is described in the works of 
Yartheraa,’^ Nicolo di Oonti, Ahdu ’i-Ei/zak, Nikitin,^ Barbosa, and 


Hukliiyt Society s Translation, p 125 

2 The narratives of Conti, Abdu i Riz-cak, ind Nikitin will he found m the Hakluyt 
Society’s volume, entitled India in the 15th century” 

3 Hakluyt Society s volume, entitled The Coasts of East Africa and Malabai ” 

p 85 ’ 
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Ctesai TredencI tlie beauties of Byapm weie noticed by Ttyc i 
nier,’ and Bincb, Therenot, Bernier, and otheis, wbo visited tlu 
court of the Mogul, did not fail to recount tbe wonders of Agra and 
Delhi The cave temples of Western India also received attention 
fioni early travellers Thevenot-* and Anquetil du Perron explored 
the caves of Elloia, Luiscboton, Boon/ Anquetil, and Salt desciibod 
Salsette, Salt was at Karli witb Lord Valentia, and the f^ous 
cave o± Eleplianta was visited and described by Niebuhi, Eryei, 
Hamilton, Anq^uetil, Lord Valentia, and others ® 

The perusal of some of those authors had filled the mind of Sn 
William Jones with a keen interest in the liter atuie and antic[uities 
of the East, and his ariival at Calcutta is the epoch from which 
any attempt at the systematic mvestigation of Indian antiquities 
dates The Asiatic Society at Calcutta was mstitutod on the 22nd 
ol January WWr, and a centre was thus Coimed to which individual 
inquirois might forward the results of tlrur labours, and from which 
they might derive assistance and advice In the absence of an 
exhaustive survey under the direction of the Government, such an 
mstrtution as the Asiatic Society was invaluable Waiien Hastings 
was obliged to dechne the post of President, which ho was so 
admiiably fitted to occupy, Horn want of leisure to perform the 
duties, and Sir William Jones presided over the proceedings of tiro 
society from its lii-,t institution until his death A branch of the 
Asiatic Society was formed at Bombay by Sir James Mackintosh 
in 1804 The Madras Liteiaiy Society, under the auspices of oii 
Oohn Nowbold, the Chief Justice, was established in 1818 

The results of the early labours of English antiquaries in India arc 
recorded in the twenty volumes of the Asiatic Bosoaichos from 1788 
to 1836 , in the three volumes of the Transactions of the Eitoraiy 
Society of Bombay, 1819-21, and in the opemng numbers of the 
Journal of the Madras Literary Society, which was commenced in 

1827 


1 Viaggio di M Cesare Fedxici nell’ ladia Ouentale (Venotia 1581), p 32 

2 Ih Pinkerton 

3 Travels, Part III , Chap 45 (Eng Irons ) 

4' Governor of Bombay /.■ni t < 

3 Sec the “ Arohseologia, ’ vii , p 323 Lmschoton mentioned the cave of Elephanla 
ml 5*79 Br Fryei describes the Salsette caves m his travels published in 169 , 
T Ovmgton, 1689 Hamilton m his Voyage, I, chap xx, p 338, Anquelil /end 
Av6sta, I j PP 24 : 9 ) 419, 394 
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THE EIHST INDIAN AEOHJEOIOGISTS 


The earliest labourers m the fruitful and important field of Indian 
aichffiology were Sir William^ Jones, Charles Wilkins,^ Henry 
Colehrooke,^ Francis Gladwin,® William Chambers, and Cohn 
Mackenzie,^ followed by Buchanan Hamilton® and Horace Wilson ® 
These learned and accomplished scholars were zealously assisted and 
furnished with material foi their researches by numerous younger 
explorers who forwarded to them the results of their investigations 
in all parts of India 

The description and delineation of architectural remams weie of 
great importance, but the deciphering of inscriptions on pillars, 
metal plates, or coins was most essential to the student of Indian 
history, for by that means alone could dates be obtained, without 
which history would have no coherence The learmng and sagacity 
and the indefatigable industry that have been brought to bear upon 


i Charles Wilkms went to Bengal, lu the Civil Seivice, in 1770 After studying 
Soinscnt foi soveiil years, he translated the Bliagavat Gita, to which Warren Hastings 
piefixed a learned dissertation The Court of Directors published this work in 1785 
Wilkins prepaied the first types for Bengali and Persian that were ever used in India 
He returned home m 1786, and in 1795 he published his ti inslation of Sacontala 
He became Librarian of the East India House in 1800, in 1808 he published his 
Sanscrit Grammar, and he took an active pait m the promotion of tho Oriental 
Translation Fund He was knighted by William IV, and died m Baker Street on 
May 13th, 1836, aged 86 

3 Henry T Colehrooke, son of Sii George Colebiooke, Bart, the Chairman of the 
East India Company, was born m London in 1765 He went out to India as a wutei 
1782, and in 1794 undertook the translation of a digest of Hindu Law, compiled under 
the direction of Sir William Jones In 1803 he was at work on a Sanscrit grammar, 
and published the first volume in 1805, hut abandoned the rest, owing to the puhhca 
tion of the grammar by Wilkins Oolebrooke became a member of Council at Calcutta 
in 1805, leturned home in 1815, and died in 1837 lIis works are the ‘‘Digest of 
Hindoo law ” (4 vols , folio, 1798), the first volume of a Sanscrit grammar (1805), 
lexicon (1808), Sanscrit algebra (1817), and numeious essays in the Asiatic Researches, 
Ti ansactions of the Royal Asiatic Society/ &c 
3 Translator of the Ayin Akbari 
^ See page 73 

® Di Buchanan is well known for his explorations m Nepal, Mysor, and Malabar, 
and Biirmah, and for his survey of Bengal 

® Horace H Wilson went out to India as assistant surgeon in 1808, and was attached 
to the Calcutta mint In 1813 he puhhshed Calidasa s “ Cloud Messenger ^ and m 
1819 the fiist edition of his Sanscut dictionary appeared In 1826 las “Hindu 
Theatre” was published In 1812 he became Secretary to the Asiatic Society at 
Calcutta , and, after his return to England, he was elected Professor of Sanscrit at 
Oxford in 1833, and Librarian to the East India Company on the death of Sir Charles 
Wilkms in 1836 The last years of his life were devoted to the translation of the 
Big Veda He died on May 23id, 1860, and his numerous works on Sanscrit hteature 
and kindred subjects have been republished since his death 
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tlie deoipliermg of inscriptions in India liave nevei been sui passed, 
and We perhaps produced the most valuable results of arehdeological 
leseaich in that country The importance of this branch of the 
investigation was felt from the very hist Colonel Polier desciibed 
the famous Buddhist pillar with its inscriptions. Inown as the Piiuz 
LaVanda paper was contributed to the “ Asiatic Heseaiches” on 
the same subject by Oolebioole ^ Blunt ^ and Ewer"* described the 
Katah MiTinr piUar at Delhi, and Ilarington and Buchanan contri- 
buted papers describing the remains at Budh G-aya ® Charles Wil- 
kins wrote SIX papers on the meaning of various inscriptions that 
had been forwarded to him,® and Colebiooke wrote an essay on 
inscriptions generally, especially on those found on ancient monu- 
ments ^ Several were also translated by Captain Eell from Hissar 
and Benares, contaming genealogies of Indian dynasties®, and 
Lieutenant Puce translated a Sanscrit inscription on a stone found 
in Bandalkhand ® Wilson contiibutcd translations of three copper 
plates found in Chatisgaild® and of many Sansciit inscriptions at 
Abu, which throw much light on the history of the Jam temples 
from 1189 to 1752 In the last volume of the Besearches there 
are tian^ations of various insciiptions found in the ruins of Bijay- 
anagar by Mr Bavonshaw, with obscivations by Wilson They 
consist of genealogies of the kings and giants of land 

In the total absence of authentic materials lor fixing dates in 
Indian written histones, very great importance attaches to all 
genuine monuments and insciiptions on stone oi metal The prin- 
cipal discovery resulting from researches of this natme was made 
by Sir William Jones, and announced in his anmyersaxy address 


1 “ Asiatic Eeseaiclies,” i , p 379 

2 , vii , p l76 

•> „ w,p 313 

4 „ XIV , p 480 

6 i,p 276 « Doscujrfion of the Bums at Buddha Gaya, ’ by 

Dr Buchanan ilamilton — Ti(in<,arHons of Hu Asiatic Socieity, ii , p 40 

6 Onacoppci plate loiiiul at MoiikIu., i , p 123 on a stone pillai neai Buddal, 
x,p 131 on Budh Gaya, 1 , p 284, on an lustupliou nca. Gaya,ii,p 107 on 
Islamabad, n , p 383 , and anothu on Budh Gay i, i j 1> 276 

7 IX , p 398 
® XV , p 387 
® XV , p 437 

xv , p 499 

11 XV , p 284 

12 XX , p 1 
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delivered on the 28th of I’ebiuaiy 1793 ^ It had been a question 
wheie the city of Palibothra vas situated, which was visited by the 
Gieek ambassadoi Megasthenes Sir Wilhaia discoveied m a 
Sanscrit hook that lEiiayabahu oi “the golden armed,” which the 
Greeks changed into Erannaboas," was only another name foi the 
iivei Son This discovoiy led to another of great moment, for 
King Chandiagupta actually fixed the seat of his empire at Patah- 
putia at the mouth of the Son (the Palibothra of Strabo), and was 
no other than the very Sandracottus who concluded a treaty with 
Sclcucus ISTicator Thus Sir William Jones fixed the first great 
landmaik in the ancient history of India lie reserved his proofs 
for a future essay, but Ins interesting labours were cut short hv a 
premature death 

Detailed dosciip irons of rums and other architectural remains weie 
also oontiibutod to the “ Asiatic llcseai dies ” Wdliam Chambers 
visited the famous nuns on the Coromandel coast known as. the 
Seven Pagodas or Mavalipuiam in 1772, and again in 1776, and 
described them,* and another more detailed account of the 
Mavalipurain sculptures was fuimshed by Mi Goldmgham, the 
astionomci at Madias,"' who also wrote an account of the cave of 
Elephanta Sir 0 Malet contributed a paper on the Ellora caves 
in 1794, with drawings by Lieutenant Manby ,® and Cohn Mac- 
1 x 011/1 described the pagoda ol Perwuttum in a wild tract near the 
south bank of the Krishna,® and wrote an account of the Jams ^ A 
full deseiiption of the grand Muhammadan lums at Bijapur was 
written by Captain Sydenham m 1811, who also made a careful 
survey ® They had been previously described by Major Moor in 
1794,® and When Sir James Mackintosh visited them m 1808 he 
called Bijapui the “ Palmyra of the Deccan ” 

The antiquaries on the Bombay side of India emulated the ex- 
ample of their brethren at Calcutta Mi Salt, Lord Valentia’s 


P 


1 Asiatic Eescai dies,’ iv,d 11 

2 Strabo XV , c i and xi , 1, 9 

3 ^‘Asiatic Eeseaicbes,” i, p 123 

^ 5, ly , p 69 

6 „ VI , p 389 

8 „ IV , p 303 

7 „ vii,p 175 

8 , \iu , p 433 

^ Ma]0i Moot 8 ^‘Xaiiative ol the Operations of Captain Little^s Detachment, 
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secretary, wrote an account of the cayes in Salsette in 1806, illus 
trated by drawings and copies of sculptures ^ Mr Erskine drew 
up his exhaustive essay on the cave of Elephanta,® the whole con- 
ception and plan of which he truly describes as extremely grand 
and magnificent His account, which is correct and minute 
without bemg tedious, and is by fai the best description of the 
cave that has been published, is illustrated by plans and copies of 
sculpture ® It was written in November 1813 * In 1819 and 1820 
Colonel Sykes wrote accounts of the ruined city of Bijapur and of 
tbo Elloia caves ® 

In Madras the leading antiquaiy of the earlier period was Oolin 
Mackenzie, whose labours have already been noticed ® His vast 
collections of sassemums or inscriptions on stone and copper, of 
manusciipts and coins, have alone enabled the early history of 
Southern India and its dynasties to be understood and wiitten ’’ 
To Mackenzie’s researches we owe Wilson’s history of the great 
Pandyan dynasty of Maduia,® and Dowson’s paper on the Ohera 
dynasty ® 


1 “ Transactions of the Literaiy Society of Bombay,” i , !> 41 The Rev T 
Stevenson afterwards wrote a paper “On the Rod Insciiptions of tho Island of 
Salsette — Journal of Bombay Branch of Asiatic Society, iv , p 132 

2 “ Transactions of tho Literary Society of Bombay, i , p 198 

® See also “ An Account of the Cave ol Llcphanta, ’ by Mr Goldingham — Asiatic 
Researches, iv , p 407 

“ On the Throe faced Siva at Elophanta,” by Colonel Sykes — Journal of the Royal 
Asiatic Society, v , p 81 

“The Theory of the Great Elophanta Cave,” by Dr Stevenson — Journal of 
Bombay Branch of Asiatic Society, ir , p 261 

* William Eiskine came out to India w th Su James Mackintosh in 1804, and was 
for many years a magistrate at Bombay He returned to England in 1823 When the 
Literary Society of Bombay was instituted in 1804 he became its Secretary Besides 
his paper on the Cave of Blephanta, ho wrote an essay on tho sacred books of the 
Parsecs in 1819 , and his valuable tianslation. of the Momoiis of Babei was published 
in 1823 

B “ lians'ictions of the Liteiary Society of Bombay ’ in , pp 65, 265 

« See p 73 

7 “Mackenzie Collection of Oriental Manusciipts,” by II II Wilson 2 vols 
(Calcutta, 1828) 

“ 1st Report on the Mackenzie MSS by Rev Win Taylor — Madras Journal of 
LiteralMre and Science, vol vii , p 1 2d, 3d, 4th, and 5th Repoits in vols vm 

and IX 

8 “ Journal of the Royal Asiatic Society, ’ lu , p 199 

Vlll , p 1 
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A coriect estimate of the beauty and magnificence of Indian 
architectuxal art, and of the interest which attaches to it, was fur- 
mshed to our fathers by Thomas DanieU, an artist who passed the 
greater part of the last decade of the last century m trayersing all 
parts of India, and executing water-colour drawings of the highest 
merit, of all the principal monuments and edifices His labours 
were given to the world in six large foho volumes, contaming 
120 coloured views engraved by himself and his nephew between 
1797 and 1809 Here wiU be found most accurate drawmgs of the 
temples and palaces at Madura and Tanpre, and of the rums at 
Mavahpuram, to represent the architecture of Southern India , the 
Taj Akbar’s tomb, and mosques at Juanpur and Delhi, as 

specimens of Muhammadan art , and the rock hewn temples at 
Salsette and Elephanta This woik also contams an elaborate 
series of views of the caves at Ellora, drawn by Mr Wales, but 
engraved by the Daniclls, as well as numerous general views They 
are drawn with such care and accuracy that they bear the test of 
comparison with recent photographs 

Such were the advances that were made m the investigation of 
Indian antiquities durmg what may be considered as the first period 
of the study of the subject The second period is that in which 
James Prinsep took the lead — a man whose equal has rarely been 
found m acute reasomng and unflaggmg mdustry, backed by an 
enthusiastic love of research He added to rare gifts of intellect 
an amiable and generous disposition, givmg all credit to his fellow 
labourers and reserving none for himself, so that men worked as 
much to please James Prinsep as for the sake of Indian archaeology 
The son of an Bast India agent and nephew of Mr Auriol, Warren 
Hastmgs’s secretary, James Prinsep was one out of seven brothers 
who obtained employment in India He was bom in 1799, and 
was appomted assistant assay master at the Calcutta mint in 1819, 
servmg under Horace Wilson In 1820 he became assay master at 
Benares, where he executed a series of accurate drawings of streets 
and bmldmgs whioli were published by the Asiatic Society , and in 
1826 his “ Views and Illustrations of Benares ” appeared In 1830 
Prmsep returned to Calcutta, where he joined heartily with Major 
Herbert m his project of pubhshmg a periodical called “ Gleanings 
m Science,” of which he became editor and proprietor m 1831, 
when Herbert accepted the post of astronomer at Ducknow He 
succeeded Wilson as assay master of the Calcutta mmt in 1832, 
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and became secretary to tbe Asiatic Society, altering tbe title of 
his “ Gleanings ” to that of “ Tbe Journal of tbe Asiatic Society of 
Bengal,” tbe Idrst number of which appeared on March 7th, 1832 It 
has been published monthly ever since Bor the remaining 10 years 
of his life James Prmsep devoted his energies to the solution of a 
most difdcult problem, and his maivehous success has thrown new 
light on ancient Indian history, while it has immortahzed his name 
among oriental scholars 

The Buddhist remains were known to be the most important and 
the most ancient in India, but the numerous inscriptions connected 
with them were still unreadable puzzles The insciiptions on the 
pillars at Delhi and Allahabad had been copied and published, but 
they had baffled the scholaiship of Jones and Colebrooko to dc 
cipher In the years 1835 and 1836, notices of James Prinsop’s 
success in deciphering the inscriptions weie published In 1834 
Lieutenant Burt had wiitten a description, with drawings, of the 
Buddhist stone pillar at Allahabad,^ which was said by the Hindus 
to be the club with which the hero Bhima ground his bhang There 
are four inscriptions engraven upon it in diffeient characters Of 
these the first is the same as that on the Delhi pillai , and the second 
is the same as the Gaya inscription, the key to which was supplied 
by Wilkms’s translation ^ The name of Oliandragupta, the king 
whoso identity with Sandracottus had been established by Sir 
■William Jones, occurs on the second inscription Bat the clue was 
first obtained when, in June 1837, Prmsep received copies made by 
Oaptam E Smith, of sentences cut on the pillars round the famous 
Sanchi tope or mound, near Bhilsa, in Central India Each sen 
tence ended with the same two letters, and it occurred to Prmsep, 
by a sort of mspiration, that those two letters represented the verb 
“ to give,” or “ a gift ” It was thus that he finally obtained a duo 
to the alphabet, and the language turned out to resemble the Pali 
of Ceylon Ho applied this alphabet to the insciiptions on the Uts 
or pillars at Delhi and Allahabad, and the great discovery was 
completed They aU proved to be the same seuos oi edicts by the 
famous Buddhist King Asoka^ The name on the piUais was 


^ ‘‘Asiatic Eesearclies/’ lu, p 106 

2 „ i,p 279 

3 “ J A S B” m , p 488 , VI, pt 1 , P 451 . , , , , 

4 p 257 Eestoiaiioii of No 2 inscription on the AlUhabad 
Lat, hy Dr Mill 
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Pryadasi, -whicli Mr Tumoui, the Pali scholar,^ identified with that 
of Asoka 

Among the most indefatigable of Prmsep’s coadjutors was X/ieu- 
tenant Eittoe, who investigated the rums m Orissa, and discovered 
an important seiies of msciiptions on a rock at Dhauh, m Oattack 
He was also employed hy Government to make excavations at 
Sarnath, near Benares ^ At about the time that Kittoe found the 
Hhauli msonption, a copv of the rock inscription at Girnai, in 
Gujr4t, was made by Captain Lang, and sent to Piinsep in 1837 
by Mr "Wathen, and a third series was discovered at Hapur di 
Gm, near Peshawai, in the far north of India Prinsep studied the 
fiist two of these rock inscriptions with the utmost caie Those 
discovered by Kittoe at Dhauh, m Oattack, proved to be identical 
with those received from Giinai, in Gujrdt, being a senes of insciip 
tions by King Asoka The names of Antiochus the Great," of 
Antigonus, and of one of the Ptolemies ^ occur and fix their date 
while the prohibition of the sacrifice of animals eithci for food oi 
ceremomes, the order that medical aid shall be supplied for animals 

“ J A S B ” VI , p 1 Efistoralion and translation of the inscription on tlio 
Bhitari Lat in Ghazeepore, hy Dr Mill 

VI , p 451 Note on fac similes of inscription from feanclii, taken 
by Capt B Smith 

111 , p 488 Copy of the inscription on the iron piUai at Delhi 
” vi,pt2,p 566 Interpretation of the inscriptions on the Bu 070 

Shah and Allahabad Lats 
vii , p 219, Edicts on Girnai and Dhauli rocks 
vii , pt 1 , p 434 Edicts on the Dhauli rock 
’’ „ p 456 More denams, sent from the Sanchi Tope hy 

Capt Burt, and translated hy Piinsep 

1 See an account of these investigations in the introduction to Tuiiioui’s Malia 

■wanso » 

2 Lieut Markham Kittoe mote many papers in the Journal of the Asiatic Societi/ 

of Bengal —“Journal of liis ton- in Oiissa”(vi], pt 2, p 679), “A louinoy 
through the forests of Oiissa” (viii, pts 1 and 2) “ On the vihaias and chaityas 

round Gyah’ (kvi , pt 1, 272), “On Sculptured images on the temple of Grames 
^vara in Cuttack ’ (xvi , pt 2, p 660) “ On pillais found in the Ganges ” (viii , 
p 681), “ Notes on the places visited byB A Ilian” (xvi,p 953) “Inmriptions 
at Juanpoie (vix , p 454) On antiquarian resell ches (xvii,p 536) ,“ The temple 
of Durga at Badieswar (vii , p 828) These contributions lange from 1838 to 1850 
He was Curator and Librarian to the Asiatic Society at Calcutta until 1838, when he 
was appointed to survey the road to Bombay He died soon after returning to 
England in 1853 

3 “ J A S B ” viii , pt 1, p 156 

4 „ vu , pt 1, p 166 

6 „ „ P 334 
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as well as men, that for the planting of trees and digging of wells 
hy the roadsides, and the publication of piecepts, prove that the 
royal lawgiver was a follower of the creed of Bhudda 

Important researches were successfully conducted in the north of 
India durmg the time of James Prinseps editorshi]^, which engaged 
his attention Generals Ventura and Couit, ofB.ccrs m the service 
of Eangit Sing, opened a tope at Manikyala, in 1830, and others 
between Jhelum and the Indus in 1833 and 1834 They found 
a gold box containing coins and relics ," while Masson, Honig- 
berger, and Goraid examined some equally interesting topes near 
Jalalabad ^ Captain William Brown, of the Eevenue Survey, also 
gave an account of the ancient temple and famous ship model at 
Ilissar, in Prmsep’s Journal ^ 

The copy of the Girnar inscription was not quite satisfactory, and 
through Prinsep’s influence. Lieutenant Postans was employed by 
the Bombay Government to take exact fac similes But James 
Prinsep had worn himself out hy mtense and contmuous study 
He was obliged to return home m a hopeless condition, and died on 
April 22nd, 1840 Meanwhile, Lieutenant Postans took infinite 
pains to secure exactitude in his fac similes of the Girnar insoiiption, 
which were sent to Calcutta They arrived too late The guiding 
spirit of these investigations — the heart and sonl of Indian archaeo- 
logical research — had already passed away Prinsep sailed for 
England ■just before the results of the labours of Lieutenant Postans 
airived The manuscripts and cloth copies were thrown carelessly 
aside, and rotted in a godown at Calcutta 

Prinsep's genius discovoiod the first positive dates in oaily Indian 
histoiy, and opened to European scholars a mine of knowledge 


1 “ Asiatic Roseaichos, ’ vol tvu “J A b B ” lu , p 313 
Relic in the Manikyala tope by Bnnsop, ’ lu , p 436 and p 556 


Bemarks on tko 
Masson on Cabul 


Coins’’ V , p 537 

J “T A & B, vol \ii,pt 1 , 1 ) 429 „ , . . . 

^ Tho sc\on fiirst volumes of tlie Touinal of tlic Asiitio Society of Bongol were 
edited by Punsep, 1832-38 Sec a notice of lum, wiittrn by Ins brotlici, at tbo 
l)e<^innin< of “I's^ays on Iiuli'in Antiquities, by tbo bUo Tunes lb inscp, edited by 
ibhomas (2^oh Muriay, 1858') In this woik Pimsep s essays woie rcpiintcd, 
owing to an increased demand for the caily copies of the “ Journal of the Asi itic 
Sourty of Beiig d, m which they fir-^t appeared ^ 

4 “ Jouinal of the Bombay Branch of the Asiatic feoiuty,’ i , p 257 Iho Giiiiar 
inscuption was igain copied by Lo Grand Jacob ind the Danish Zend scholar 
Westeigaaid , and a second copy was sent to Pioftssoi Lassen 
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■wliioh has heea ahlv followed up by lus disciples His conclusions 
were closely criticised, and were more fuUy established by the 
ordeal Horace Wilson’^ expressed doubts of the correctness of 
Prmsep’s identification of the Pryadarsx of the inscriptions with the 
great Kong Asoha , but he has been completely answered by 
General Cunningham,® and the soundness of Prinsep’s interpreta- 
tions are no longer impugned The history of these discoveries, and 
a very complete and interestmg notice of Asoka, his religion and 
government, was published by Sir Erskine Perry ® 

The third and last period of Indian archaeological research, extend- 
mg from the death of Pnnsep in 1840 to the present year, has been 
one of great activity, the zeal and scholarship of Pnnsep having been 
inherited by numerous successors Cunningham and Maisey in the 
north. Meadows Taylor and Wilson in Bombay, Walter Elhot in 
Madras, have taken the lead, and they have had many followers j 
while photography has lately increased the means of illustratmg and 
elucidatmg their researches But it is to Porgusson that European 
inqmrers are most mdebted for having brought a knowledge of 
Indian architecture withm their reach, and for havmg systematized 
and rendered clear the chronology and history •of eastern art, while 
he has explained and illustrated its rare beauty and excellence A 
brief notice of his labours will be a fittmg prelude to the enumo 
ration of the various archseological researches of the last thirty 
years 

Mr James Pergusson, having, as far as he was able, quahfied 
himself for the task of thoroughly investigatmg the architecture and 
antiquities of India, left England in 1829, with the intention of 
avafimg himself of any opportunities of pursuing his inquiries that 
might be offered hmi, and which his professional cngagoraonts would 
admit of Burmg his residence in J essor, from 1829 to 1833, ho 
repeatedly visited Dacca, Rajghur, and the few other places m 
the Ganges Delta which contain any remains of architectural art 
In 1834 he went to Benares, and thence visited Agra and Delhi, 


1 “Eock Inscriptions of Kapur di Gin, Dhauli, and Gimar, ’byH H Wilson 

Journal of the Royal Astatic Society^ xu , p 236 

2 “ BMsa Topes,” p 100 

3 “ Journal of the Bombay Blanch of the Asiatic Society,’’ iir , p 149 Sir Erskme’s 
notice 18 chiefly based on Lassen’s Indische Alterthumskunde ” 
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returning by way of Dig and Jaipur, Canon-], Lucknow, and 
Jaunpur, and Tisitmg all the cities on the Ganges as £ai as Gour 
and Murshidahad In 1836 he was present at the festival of Jug- 
gernath at Pun, and visited all the places of interest in Cattack 
In 1839 he again visited most of the cities in the Gangetic valley, 
including Agra and Delhi, and went on as fai as the Sutle] He 
also passed four months in wandeiing through Central India, 
visiting most of the principal cities of Pa]putana, as far west as Abu, 
and thence making his way to Bombay, by Ajunta, Ellora, and 
Karli Ho examined these caves, as well as those of Salsette and 
Elephanta, before leaving Bombay on his return to England in 1839 
lyfr Eergusson had occasion to revisit India in 1842, and^e took the 
opportumty of making a coast voyage from Bombay to Goa, Canna- 
nore, and Calicut, thence crossmg the penmsula by way of Tanjor, 
Tnchind,paUi, CheUumbarum, Con 3 everam, and the rock cut temples 
at Sadras He thus made himself acquainted with the architecture 
of Southern India During all these journeys Mr Eergusson kept 
a careful record of what he saw, and made drawmgs of every thmg 
of interest The next object was to give the results of his mvesti- 
gations to the world, and in 1843 ho road a paper before the Boyal 
Asiatic Society on the “ Bock cut Temples of India, ^ which may 
bo considered as having placed the theory of the age and uses of 
those monuments on a basis of certainty, which has never since been 
called in question This paper was followed, in 1847, by a foho 
volume of plates entitled “ Picturesque Illustrations of Ancient 
Architecture in India,” with an mtroductory historical essay and fuU 
descriptions of the plates Ho intended to have continued the work 
by publishing similar volumes on Buddhist, J aina, and Muhammadan 
arohitocture, but the expense was so great and the encouragement 
so small that the idea was abandoned Since that time various 
papers by Mr Eergusson on the architecture of India have appeared 
in the transactions of learned Societies, and chapters on all its 
branches are given in his handbook, and with greater fulness and 
detail in his ” History of Aichitecture ” The great project, to which 
all these steps weie merely preliminary, was the completion of an 
illustrated history of Indian architectural art 


1 Printed in vol viii of tlio “ Journal of the Eoyal Asiatic Society,” and afterwarfs 
published separately in 1845, with a folio volume of plates 
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The luminous classification of Indian architecture hy Mr Per- 
gusson furnishes the means of rcviewmg the researches of the 
last 30 years in a more systematic way than was possible m the 
case of earlier labours, m days when the distinctions of time and 
lace were only very imperfectly understood The subject is now 
divided under the following heads 

1 Prehistoric aichaeology of India 

2 Buddhist monuments (The Aryans who composed the 

Vedas bmlt no permanent edifices ) 

3 Dravidian architecture of Southern India 

4 Bengah architecture 

6 Bajput or Ohalukya architecture 

7 Jama architecture 

8 Saracemc architecture, which Mr Eergusson divides into 

eight styles, as developed at diffoicnt times and in various 
paits of India 

9 The collection and deciphering of coins, and inscriptions on 

metal or stone plates is a distinct and veiy important 
branch of research, through which the ancient history of 
India has been elucidated 


1 JPTelvhsto7%G jR>ema%ns 

The prehistoric lemains in India consist of can ns, cromlechs, 
and Other cognate remains of unknown age, and constructed by an 
unknown people They arc probably scattered widely, but have 
hitherto only been examined in a few localities In 1820 Mr 
Babmgton described the Kodey Bulls or Pandu Kulies of Malabar,^ 
which consist of several stones set upon ends with then points 
meeting, on which a large mushroom shaped stone is fixed Un- 
derneath are found urns containing fragments of human bones 
mixed with charcoal and fine sand The next notice of prehistoric 
remams was by Captain Haikness, who pubhshed an account of 
some cairns he found in the Nilgiris in 1832 He was followed by 
Captam Congieve, who wrote a detailed account of the cromlechs 


^ ‘‘ Transactions of the Liteiary Society of Bombay,’ vol iii 
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and cairns of the Nilgiris and 12 years afterwaids the Eev J T 
Kearns, an S P Gr missionary, published an interesting paper on 
the cairns, containing uins, which occur in the Tenkasi taluk of 
Tinnevolly ’ Captain Kewhold discovered some ancient sepulchres, 
consistmg of slabs of granite foiming foui sides and a top, sur- 
rounded by oucles of stones, in a secluded valley of North Arcot, 
three miles from Chettui * Captam Congreve described a remark 
able ciomlech neai Pulhcondah, in the Carnatic ^ Colonel 
Meadows Tayloi has devoted much attention to the prehistoric 
archaeology oi India, and has himself made important discoveries 
in the Shorapui province of the Deccan, just above the junction 
of the Bhima and Krishna rivers The Shorapur remains consist of 
cairns, cromlechs, and lastvacns of sandstone slabs placed upright 
on their sides, and covered with a slab monolith which projects over 
them They are scattered over the province in groups® Large 
groups of cairns also occur near Ilaidarabad in the Deccan,® m the 
Eaichui, Doab, in Bellary, and m the Central Provinces, where 
excavations have recently been made by the Archaeological Society 
at Nagpur Sir Baitlo Pioie also described some cairns and oiom- 
lochs m Baluchistan ’’ On the Khasia Dills, Colonel Yule found 
megahthic monuments scattoicd on every wayside They consist of 
rows of pillars some 27 foot high, ciomlechs or largo flat stones 
resting on four rough pillars, and tombs loimod of four large slabs 
on their edges, rooled ovei by a fifth placed hori/ontally ® The 
whole subject was recently discussed by Colonel Meadows Tayloi 
m a paper read before the Ethnological Society,® and he has also 


1 “Antiquities of tho Noilgliony Hills, by Captain II Congiovo (1847) — Journal 
of literature and Science oj Madras, xiv, p 77 “Eemaiks on Uiuidic AnliqintiOH 
of Soutborn India,” by Majoi H Congiovc, — isrs, vol vi, p 205 llio recent 
•work on Nilgiri antiquities by Mi Breoks is noticed fuithor on 

" Ibid , N s , V , p 27 

i “ Journal of tho Royal Asiatic boeiety,” x , p 90 

4 “ Madras Journal,’ xiii , pt ii , p 47 

6 “ Ancient Remains at the Village of Jnvarji, near Paio/abad, on tho Bhima,” by 
Colonel Meadows laylor — Journal of the Bombay Bianckqf the Asiatic Society, ni , 
p 179 “Ciomlechs and Cuins iii Soiapoie,’ by Colonel Meadows layloi, — Ibid 
IV p 3B0 See also the “ liansactioiis ol the Royal lush Academy ” (I860), vol 
\xiv 

0 “ Transactions of 'the Royal lush Academy (1867) 

7 “ Journal of the Bombay Branch of the Asiatic Society,” v , p 349 

s “J A S B vol xiii,pt 11, p 612 See also Hooker’s Journal 

0 “On Riehistoric Archaeology of India,’ by Colonel Meadows Taylor — Journal 
oj the Ethnological Society, 1 , No 2, p 167 
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drawa attention to its importance in an official memorandum^ 
Qmte recently, Mr Boswell has reported upon the kistvaens and 
rude stone circles in the Kjstna district ^ 


2 Buddhist Bemams 

A wide interval lies between the cromlechs and cairns and the 
Buddhist remams that come next in order, for the Aryans who com- 
posed the Vedic hteraturo and poured out soma juice to tlicir gods 
in their own houses, built nothing that has endured to our time 
We, therefore, come at once from the period of unknown antiquity 
when the cromlechs were built, to the centuries immediately pre- 
ceding and foUowmg the Christian era, when Buddhism flounshed 
in India From b c 250 for five centuiies aU monranents m Indi a 
are Buddhist Fergusson calls this eaihest style “ a wooden art, 
painfully struggling into lithic foims ” G-ateways and railings of 
masonry were imitated fiom the earliest forms carved out of timber 
The Buddhist remains consist of rock inseriptions,® lats or pillars^ 
with inscriptions, topes or stupas, rock-hewn temples, and viliaras 
or monasteiies The inscriptions on the rocks and piUars had already 
received full attention from James Prmsep and his predeeessors 
The topes have been examined by General Cunningham, Colonel 
Maisey, Sii Walter Elliot, and others 

The most important group of topes,® or vast mounds for the re- 
ception of relics, IS near Bhilsa mthe Bhopal State of Central India 
There are about 30, but that known as the Sanchi Tope is the 
largest, and indeed the finest in Central India, the dome bemg 42 feet 
high and faced with masonry It is surrounded by a stone fence 
consisting of uprights with three hoiizontal cross pieces, and is 
appi cached by four masonry gateways covered with sculpture The 
Sanchi Tope was first injudiciously dug into by Sir II Maddock in 
1819 Captain E Smith sent copies of the sentences carved on 


1 Report oil the Illustration of the Archaic Aichitectnre of India, ^ Appendix E 

2 Boswells Report on the Aichseology of the Kistna District 

3 The lock insciiptions are at Girnar in Guzeiat, atDhauli near Cuttack, at Kapardi 
Gin near Peshwur, and a fouith copied by General Cunningham at Debra Dhoon 

^ The lats are, 1, — that of Feroze Shah at Delhi 2, another of iron near Delhi 
3, that in the fort at Allahabad 4, 5, 6, near the GunducL in Tnhoot , and was used 
as a roller on the Benares road by an engineer officer 

5 An Afghan word, meaning a sohd mound of masonry It is the same as the Pali 
thupo, and Sanscrit stupa^ a mound of tumulus 
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the pillars to James Prmsep in 1837, and Captain W Murray made 
a series of dramngs’^ In January 1851 the Bhilso Topes were 
minutely exanuned and opened hy Major Alexander Cunningham, 
an enthusiastic scholar and antiquary, and a friend of James Prmsep, 
with whom was associated Lieutenant P Maisey, who had prexiously 
been employed in describing the antiquities at Kahnjar ® Colonel 
Maisey executed a beautiful series of drawings m 1864, and a series 
of photogiaphs of the Sanchi Tope was taken by Lieutenant Water- 
house General Cunningham published a full description of the 
Bhilsa Topes, with an mterosting sketch of the nse and pro 
gress of Buddhism, in the same year and Mr Pergusson’s superb 
work on “ Tioo and Soipent Worship,” illustrated by Lien 
tenant Waterhouse’s photogiaphs and by lithographs of Colonel 
Maisey’s drawings of tho Sanchi Tope, appeared in 1868* A 
brief account of the Bhilsa Topes will also be found in the History 
of Architecture ”® 

The Amrayati Tope is another magnificent Buddhist monument 
It is in the Guntui district near tho mouth of tho Kistna, and 
elaborate diawings weio made of it, and of its minutely carved 
stones in the last century, by Colin Mackon/iie He first visited 
tho spot in 1797, and in 1816 ho caused careful plans and maps, 
and 80 drawings of sculptures, to be made by his assistants, which 
are unsurpassed for accuiacy and beauty of finish ® Sir Walter 
Elliot, who was Commissioner in Guntur in 1840, excavated a 
portion of tho monument, and sent 160 fragments of sculpture to 


1 “ J A S B,”vi, pt 1, p 451 

» Ibid , pi I , vol xvu , p 171 and “ lleport to tbe Government o£ the N W Pro 
Vinces, 1847 ” Kahnjai is mentioned in the Vedas 

“ Tho Bhilhti Topes oi Buddhist monuments of Central India comprising a brief 
sketch of tho rise, piogross, and decline of Buddhism,” by Brevet Major Alexander 
Cunningham ( Bengal Engineers) Illu skated with 33 plates London, 1854 

4 » Jrco and bu pent Worship ’ or illustiations of mythology and ait in India m 
tho first and fourth centuries attoi Christ, from the sculptures of the Buddhist Topes 
at Sanchi and Amiacati, prepared under the iiilhority of the Secretary of State for 
India in Council, with intioductoiy essays and descriptions of the plates,” by James 
horgnsson, Esq , F R S (London, India Museum, 1868 ) 

8 Fergussons “History of Aichitocture,” ii, p 463 

« “Asiatic Researches,’ ix,p 272 Throe copies of Colm Mackenzie’s drawmgs 
were made, one for the library of the Court of Directors, one for the Asiatic Society 
of Bengal, ind a thud for Madras Specimens of sculpture weie also sent to the 
India House See “Description of the Amravati Tope in Guntoor,’ by James 
Forgusson — Journal of the Royal Asiatic Society, n s , iii , p 132 
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Madras,^ wliicli were for’w aided to the India House in 1856 
Some of these sculptures were exhibited in the museum at Fyfe 
House, and the others, on account of want of space, were placed 
m store, where they remained until they were brought to the 
notice of Ml Tergusson, at whose desue photogiaphs were taken 
of the entire senes The whole of these remarkable sculptures 
hare recently been arranged m the inner couit of the India Office , 
and 62 photographs of them, with descriptions by Mr I'ergusson 
and a map, are published m “ Tree and Serpent Worship 

The examination of the Jalalabad Topes by Masson, and of 
those m the Pun 3 ab by Ventura and Court, took place in Prmsop’s 
tune, and has already been alluded to Theie is another group 
of Buddhist rums near Benares, called Sainath, the prmcipal 
of which IS a tower 100 feet high It was opened m 1836 by 
G-eneral Cunningham, who made the excavations, as well as a 
set of drawings of the elaborate ornament of the great towei, 
entirely at his own expense Subsequently, some further excava- 
tions were made at Sarnath, at Government expense, under the 
supermtendence of Captain Kittoo, m 1862 After his departuio 
they were continued by Mr Edward Thomas ® and Professor 
HaU 

The cave temples have been visited and noticed by numerous 
travellers from the time of Thevonot, and described m detail by 
Mr Poigusson^ in his “Illustrations of the Book cut Temples of 
India ” Di Wilson, of Bombay, has also written two memoirs on 
the rock cut temples At the suggestion of Mr Pergusson m 1850, 
the Asiatic Society had represented to the Court of Directors the 
propriety of taking steps for the preservation of the cave temples 
and other ancient monuments,® and Dr Wilson then prepared a 


1 Selections from the Records of the Madras Government,” 2d senes, No xxxix , 
P 

2 See also History of Architecture,” n , p 47l 

3 “ Notes on the excavations at Sarnath ’ — J A S B (18o4), p 469 

^ Uhl mp See also the ^‘History of Architecture,” n, p 479 In 1863 Mr 
Fergusson edited a small volume of 78 photograph <=» of the caves of Ajunta and Ellora, 
by Major Gill, which, though containing little that is now, are intexestmg as confirming 
the accuracy of the lithogiaphs published by Mr Fergusson 18 jears before 

5 Karli cave was descxibed by Lord Yalentia, and facsimiles of inscriptions were 
taken by Dr Stevenson and Dr Wilson 

Ajunta caves were hist mentioned m Mi Erskine s papei a shoit account ot them 
was read before the Royal Asiatic Societj, by Lieut J L Alexander, in 1829 {Trans 
R A p 62) Ml Ralph also described them in the / -4 5" R , v p 557 
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desciiptive list of all tlio lock temples in Western India Theie are 
900, of wlncli nine tenths are in the Bombay Presidency Dr James 
Bird pnbhshed descriptive aecounts of the sculptures in the caves, ^ 
Westeigaard gave a brief account of some minor caves near Karli,® 
Sir Baltic Prere described those at Karadh and at Wai,^ and 
Colonel Sykes wrote a papei on mscnptions from Buddh caves ncai 
Joonui ® The Court of Directors, through the efforts of Colonel 
Sykes, employed Major Gill to copy the paintings in the caves, and 
he w^as engaged upon this woik for twenty years Eventually a 
scries of oil paintings was transmitted to the India Douse The 
paintings woio exhibited in the Crystal Palace at Sydenham, where 
they wtie all burnt in Dccomboi 1867, except four, which had been 
forgotten to bo sent, and which are now at the India Office 
Dnfortunatcly some application that had boon made to the oiiginals 
in the caves, to brmg them out more eleaily lor copying, has injured 
them irremediably, and they are now rapidly fading away ® 

The raths oi rock hewn edifices at Mavalipuiam, near Sadias, on 
the Coromandel coast, which woie desciibcd m the last century by 
Chambers and Goldmgham, and are commonly known as tho 
seven pagodas, are classed by Mr Eeigusson as forms of Budd- 
hist aiehitocturo adopted by tho Ilmdu’ lie considers them to 
be close copies of a Buddhist storied vehara or monastery The 
most complete descriptions of these monuments were written by 


Fac Hiimlis, IrauscriptH, aud translationa of ilic inscriptions weio made by Di Bliaii 
I)il(P m 1863 See “ Journal of tlie Bombay Brandi of tlio Asiatic hocuty, vii , i) 
Pjlloia caves were first dosciibcd by Su C Mallet in tho “Asiatic llesoaulios 
Diawmgs woie taken by Mi Wales, and Colonel Sykos wioto a papoi on them m 
vol 111 of the “ liansaetioiis of the Bombay Literaiy Society ’ 

Aurangabad cavos were first doscubed by Dr Bud Tunogad and Girnar cavps 
wore visited by Di Wilson 

1 “Moraoiis on the cavo temples, and monastcncs ot Western India,” by Dr Wilson. 

Journal of the Bomhay Brandi of the AsiatiQ Bontty, in , p 36 iv , p 340 

^ Historical researches on tho origin and piinciplos of tho Boudellia and Jam 
idigions, illustrated by descriptive accounts of sculptuxos in the eaves of Wostoiu 
India, ’ b} James Bird — Ibid , u , p Vl 
* Bud , 1 , p 438 
4 Ibid , ni , p 36, and p 108 

« “ Tounial of tho Eoyal Asiatic feocioty,” iv, p 287 

0 At Ml hergusson’s suggestion, the plans, pliotogiaphs, and drawings of Apinta 
and othei temples were pmeliased from Major Gill by the Government m 1868, 61 
negative s, 36 poneil drawings, aud books containing giound plans and sketches 
7 “ llistoiy of Architecture,”!!, p 502 
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Dr Babmgton, who gives drawings and copies of inscriptions,’- 
and by Sir Walter Elliot and they are also described by Bishop 
Heber in his journal ® The Madras Government have recently 
punted all these papers together, in a small octavo volume, edited 
by Captam Carr, with a map drawn undei mstruction'^ from 
Colonel Priestley ^ 


3 Dramdum AreMtectv/re 

The Dravidian style* of architecture extends over all India south 
of the river Kistna, except Mysor, and had its origin in the three 
ancient kingdoms of Pandya, Chola, and Ohera The Dravidian 
temples are of vast extent and magnificent design They consist of 
the wmana or shrine, the mcmtajpas oi poiches leading to it, the 
go^ras oi lofty gate pyramids in the quadi angular surrounding 
walls, and the pillared halls or ohooltrics In 1830 a learned native 
of Tanjor, named Dam Daj, wrote an essay on the architecture of 
Southern India His project was to collect treatises on architecture 
in the native languages, collate them, and produce an exposition 
such as should enable a European reader to form an opinion on the 
system The holy Hishi Aghastya, who brought the first Brahman 
colony into Southern India, is said to have written a treatise on 
architecture, and others were also composed in ancient times, which 
collectively were called Silpa Sastia, but few traces of them i^mam 
One, called Mdnasdra, on the building of sacred edifices, and eight 
others, are extant Prom these sources Dam Daz described the 
mouldings of pedestals, the bases, pillars, shape of the padma or 
lotus, and other architectural details But his descriptions and 
illustrations are more apphcable to the modern system ot temple 
building, and are of no great archaeological value “ 


1 TransactiODS of the Eoyal Asiatic ibociety^ ^ ? P 258 

2 ^‘Madias Journal of Literature and ^cience/^ xiii , pt , i , p 46 , and pt ii , p 36 
A guide to the sculptures and excavations at Mamallaipur, generally hnown as the 

seven pagodas^ l^y Lieut John Braddock , archaeological notes by Eev W M Taylor, 
“ and a supplementary account of the remains at Salvan Cuppam, by Walter Elhot 

2 111 , p 216 

^ ‘‘Descriptive and historical papers relating to the seven pagodas, on the Coro 
mandel Coast, by G W Chambers, J Goldingham, B G Babmgton, Eev G W 
Mahon, Lieut J Braddock, Eev W Taylor, Sir Waltei Elliot, and C Gubhms, Esq 
Edited by Captain M Cair — Madra*?, 1869, 8vo 

5 Earn Eaz was a native judge at Bangalore He was born in about 1790, and died 
in 1833 HiS work was published by the Orienfal Translation Fund Essay on the 
Aiciiitecture of the Hindus, by Earn Eaz (48 plates London 1834 ) 
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The only complete account of the Diavidian temples uiU be 
found m Mr I'ergusson’s “ History of Architecture,’”^ and they are 
best illustrated in Haniell’s great volumes of engravmgs Descrip 
tions will he found of some of the Southern Indian temples in the 
manuscript memoiis of the early Topographical Surveys, and there 
are scattered notices elsewheie ^ Mr Dergusson considers the style 
to bo well deserving of more attention than has hitherto been 
bestowed upon it, and that the buildings to which it gave rise, 
often combine grandeur of iorm with great beauty of detail 

Of late years the Madras Government have, from time to time, 
shov n an interest in the pioscivation and illustiation of architec 
tuial monuments In Loid Ilaiiis’s time, and at the instance of 
Su Walter Elliot, Captain Tripe, of the 61st Regiment, was ap 
pointed to execute a series of photogiaphs , but he only held the 
office for thioe oi foui years, and it was abolished by Sir Charles 
Trevelyan During that time ho took photographs of most of the 
edifices in the southern hall of Mysoi, and the whole of the m 
sciiptions on the gioat temple of Tanjor But unluckily the 
photographs were not well fixed, and have smee faded sadly In 
1857 the Madias Government ordered district engineer officers to 
report upon the ancient aiclntectuial remains in their several 
distiicts This oidei was issued, urespective of the tastes and 
knowledge of the subject of those who weie expected to attend to 
it, and it naturally boic little fiuit Mi Eraser, the engineer 
at Coimbatore, took gioat pains with his report, and sent m a de 
scription of temples, tumuli, cromlechs, and othei monuments 
Captain Hanngton reported upon an msoiiption on a rock m 
Ganjam, Captain Mullins upon an ancient inscription on a tank in 
NoEor, Captain Emory sent in annual reports on the architectural 
remains in Cuddapah, Captain Erendergast described the old fort at 
Arcot, and Lieutenant Drewei reported upon the lums at Gm- 
seppah * Dr Hunter, the Supeimtendent of the Government 
Industrial Schools at Madras, has trained pupils in photogiaphy, 
and sends them out to take photogiaphs of the most mtorestmg 


1 11 , pp 558-584* 

^ See an acconnt of the temple of Baxnisweiam with a plan, hy Lieut Christopher, 
I N , in the “ Joiunal of the Bomba} Gcogiaphical Society/^ vol vii 

A description of the temple and other edifices at Madura mil he found in Travels 
in Peru and India, ’ by CleimniB E Markham, p 415 

^ Madras Journal of Literature and Science/^ N B vol vi (1861) 
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remains m yriious parts of the Presidency The Government 
have also lecently employed Captain Lyon to execute a series 
of photographs designed to illustrate the ancient architecture of 
Southern India, ^ but there is a great want of accurate plans and 
descriptions 


4 Bengah Architecture 

Pravidian temples are at once recognized by their pyramidal 
form, distinction of storeys, and separation into compartments by 
pilasters The Bengali or northern temples, on the contrary, have 
no trace of division into storeys, no pilasters, and a curvilinear out 
line, with a polygonal base The best examples are found at 
Bolaneswar, in Oiissa, and round the temple of Jagarnath, and 
thence across India as far as Dhaiwai The style first appears in 
the 6tli or 7tli centuiy, but Mi Pergusson looks upon its origin as 
mysteiioub and unaccountable, and as one of the art problems that 
await solution He is inclined to date back its invention to a period 
anterior to Buddhism 

5 Chaluhya Architecture 

This style is that of Gajrat, Mysor, and Ra 3 putana, and oiigi 
nated with the Rajpoots, the Scythian hordes which entered India 
during the first two or three centuries after Christ The most 
magnificent remams are at Halabid, and Bellur, in Mysor, and 
there are others in various parts of Mysor and Hharwar The 
Halabid temple, which was built at the same tune as Lincoln and 
Salisbury cathedrals, is perhaps the finest example of minute and 
elaborate carving made subservient to umty and grandeur of general 
effect that is to be found m India Mr Pergusson considers it to be 
among the most marvellous exhibitions of patient human laboui the 
world ever produced ^ 


1 “ Notes to accompany a series of pliotograplis designed to illustrate the ancient 
architecture of Southern India, taken for the Government and described by Captain 
Lyon Edited by James Fergusson, F R b (London, Marion & Co , 22 & 23, Soho 
Square, 1870) 

2 “ Architectuie in Dharwar and Mysore, photographed by the late Dr Pigou, 
A C B Neill, Esq , and Colonel Briggs, R A , with a memoir by Colonel Meadows 
Tayloi, and architectuial notes by James Fergusson ’ (Murray, 1866, folio ) 

This superb work contains 52 plates illustrative Chalukya architecture, including 
the Hullabeed and Bellooi temples, and the ruined city of Bijayanuggur 

See also the ‘‘ History of Architecture,” ii p 609 
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6 Jchwch jLi chxtectuTe 

The temples of the Jams are nearly as numerous and q^uite as 
elaborate as those of any other sect rn Indra The most extensiTe 
group IS that on the sacred hrll of Satrungya, near Pahtana, where 
the temples exrst htcrally in hundreds, some of great beauty and 
magrirficence They have been well described by Mr Burgess, and 
photographed by Messrs Syhes and Dyer of Bombay,^ and also by 
Captain Lyon Mr Burgess has also illustrated the Jam temples 
at Gnnar, which form the group next in importance m Gujrdt ^ 
In the same neighbourhood are the wonderful white marble temples 
on Mount Abu, and further on that of Sadii,® one of the most 
elaborate and extensive temples of the class m India, built by a 
Eana of IJdaipur, nr about the middle of the fifteenth century 
Jam temples are also found all along the western coast as far as 
Belgaum, and there is an important cstabhshment of this ««ect at 
Beligola/ in the Mysor country Jam temples are also found on 
Mount Parisnath and other places in Bengal, and throughout the 
Central Provmces No temple, in its present form, is earher than 
AD 1000, while many hundreds were built withm the present 
century In elaborateness of detail, and m elegance of form, they, 
in some respects, surpass even the thirteenth century buildings of 
the Chaluhyas ® 


1 “Satrungya, pliotographod by Sykos and Dyer, with explanatory text by 

J M Burgess” — (Folio Bombay, 1869) 

2 « Somnatb, Girnar, and Junaghad, photographed by Sykes and Dyer, -woth 
descriptive lettei press by T M Buigess” — (Folio Bombay, 1869) 

See also the “ Account of the remains of the temple at Somnath, by Alexander 
Burnes (1834) —Journ R A 9, v , p 104 

3 See “ Tod s Rajasthan ” 

4 “ A rchitecture of Dharivar, Mysore, &c ” , ^ -r „ 

5 For accounts of Jama Temple, sec “Colonel Tods Travels in Western Ma 

Also his “ Annals and Antiquities of Rajast’han, or the Central and Western Rajput 
States” (2 vols 4to London, 1829) It contains a plate of a Jmna tmple at 
Aimir, and others There is also an account of the Jams m e ities o 
Guiaiashtra, their topography and history, ’ by Henry Geoige Briggs ( om ay, 
1847) Colm Mackenzie s account of the Jams is in the “Asiatic esearc es, vii, 
p 176 Dr Bird s, on the oiigin and principles of their lehgion, in t e ouma ^ ^ ® 
Bombay Branch, A S ’ ii , p 71 ‘‘ Account of the remains of the temple of Patan 

Somnath,’ by A Burnes (1834) — Journal of the Eoyd Astatic P 

Lieut Postans 'wrote accounts o£ the Tama temples at Badrasir an ranagm m 
Kach —J A Sr ^ , vii , p 431 See also the History of Architecture, u , p 620 
and the “Asiatic Deseaiches, ’ vol xvi , p 284 

(13441 ) R 
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7 Sct/racemc Ardhitectme 

The heautif al mosques and tombs of the Muhammadans, which 
are scattered over nearly all paits of India except the extreme 
south, were the fiist monuments to attract the attention of travellers, 
and are those which have been most thoroughly exanuned The 
various styles hear the impress of the localities in which they were 
origmated , combining the general features of Tslamism with many 
special details pccuhar to native art Accordmg to Mi Eergusson’s 
division the earhest Muhammadan style is that of the Patans at 
Delhi, which possesses a certam stern seventy It includes the 
Kutuh Minar, a careful plan of which has been made by Mr Per- 
gusson, and the tombs of Altumsh and Togluk The dates of the 
Patan monuments range from 1196 to 1235, and much of their 
detail is copied from the old Jama edifices The tomb of Altumsh 
IS mentioned as a remarkable example of Hmdu art applied to 
Muhammadan purposes ^ At Gour, where the Patans established 
their Bengal capital, the bmldings are pecuhar for their segmental 
foim of roof and cormce, representing the bamboo roofs of huts 
in Lower Bengal The large mosques and tombs at Jaunpur 
(ad 1397-1478), fine illustrations of which maybe seen in the 
volumes of Daniell, are noticeable mstances of the use of Hmdu 
forms At Ahmedabad the mosques and tombs are in the Jama 
style in every detail The Jama Mas 3 id. at Ahmedabad is one of 
the most beautiful mosques m the east Its 15 domes are supported 
by 260 piUars, and perforated stone screens of exqmsite beauty 
exclude the glare of the sun A series of photographs of the 
Ahmedabad edifices by Colonel Bnggs has recently been pubhshed 
in a magmficent volume, to which Premchund Eamchund, a Jama 
of Gu 3 rdt, contributed 1,000? ® The style of architecture at Bija 
pur forms an exception to the usual mflucnce of Hmdu art on 
Muhammadan buildings In that wonderful city every th ing is 
pervaded by Muslim ideas Prom the tune of Tavermer, many 
observers have recorded the wonders of Bi 3 aptir After the visits 
of Moore and Sydenham, Colonel Sykes contributed notes lespecting 
the prmcipal remams of the rumed city,® and Dr Bird wrote a paper 


1 ‘‘Asiatic Eesearches,” iv , p 313 

2 “ Arcliitecture of Alimedabad, photographed by Colonel Briggs Historical 

sketch, by Theodore C Hope, Bombay Cml Service Architectural Notes, by James 
Fergusson ’ (4to, Murray, 1866) 120 photographic plates See also ‘‘Forbes’a 

Oriental Memoirs, ’ iii , ch xxx 

3 “ Transactions of the Literaiy Society of Bombay,” m , p 55 
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OD the rums of Bi 3 apur and its Persian inscriptions ^ In 1866 a 
work on Bijapiir, contammg 46 photographs and four woodcuts, 
with memoirs by Colonel Meadows Taylor and Mr Porgusson, was 
puhhshed hv Muriay, chiefl.y at the expense of a wealthy native of 
India named Kuxsondas Madhowdas^ The Mogul aichitecture, 
represented in the tomb of Akbar, and above aU in the Taj Mahal, 
that great triumph of art, has been thoroughly examined and 
illustrated, and the monuments of that period will now, there is 
reason to hope, be well and carefully preserved 

The extensive rums at Brahminabad, in Sind, do not come undei 
the head of any of the architectural styles, but they are too interest- 
ing to be omitted m this enumeration The groat city, onturoly built 
of baked bricks, and nearly four miles in circumference, was the 
capital of a Hmdu dynasty from about the seventh to the eleventh 
century It was entirely destroyed by an earthquake, and nothing 
but one tower is intact We are mdebted to Mr Bellasis for a 
detailed account of these rmns, and ho discovered beautiful 
engravings on cornehan and agate, and other relics among the 
debris ^ 


8 Corns and Inscrvptions 

The collection and deciphering of coins and plates is an im- 
portant branch oC Indian archaeological research, because, by the 
study of such robes alone can the chronology and sequence of the 
ancient dynasties bo ascertained It has been seen that much was 
done m this hno m the time of the Asiatic Bosoarohos , and the 
scattered numismatic memoirs of James Prinsep have been col- 
lected and reprmtod Mr Wathon discovered and reported upon 
ton mscriptions on stone' and copper in the Deccan,® and, besides 
the great collection of saso/nvMS made by Oolin M!aokon/io, which 
have already been mentioned. Sir Walter JBlliot has done groat 


1 « Journal oftlio Boml)ay Bianch of the Asiatic bocioty,” i , p 367 

2 “ Architectuio at Becjapoie, from drawings by Captain ITuit and A Gumming, 
CB and pliolograplis by Colonel Briggs and M^joi Loch Memoir by Colonel 
Meadows Tayloi, and Architectural Notes by Tames Bergusson” (Folio Murray 
1866 ^ 

^ “ An Account of the Ancient and Ruined City of Bi ahmmabad, in Sind, by 
A F Bellasis —BomSajc 72 ^ 5, V , p 413 (1856 ) 

* “ Essays on Indian Antiquities,” by the late James Piinsop (2 vols , 1858 ) 

5 “ Ten inscriptions on stone and copper found on the west coast of India, ind 
translated by W H Wathen, with remarks by II II Wilson ^’—Journal of the Royal 
Asiatic Society, ii , p 378 

B 2 
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service to Indian historical knowledge hy his labours in this branch 
of inquiry He obtained copies of 595 inscriptions, collected in 
Dharwar, Sunda, and North Mysor Most of them are engraved on 
blocks of basalt, others aie carved on j)illais of temples, and a few 
consist of deeds on sheets of copper The monumental stones aio 
invariably m Oanarese , the others aie in Sanscrit, with Canaroso 
words intermixed They all record grants of land oi money, or 
transfers of rights to temples, and relate to foui dynasties reigning 
over the Deccan, the oldest being the Chalukya dynasty of Haj- 
puts^ Sir "Walter Elliot also contributed two impoitant papers 
on the coins of Southern India, with descriptions and plates A 
large collection was formed by Colin Mackenzie, and deposited in 
the India Museum , and there are scattered notices of other cabinets 
which have enabled Sir Walter to furnish a lucid review of the 
subject ® He points out that the only trustworthy data, from which 
a knowledge of the earlier southern dynasties and kmgdoms can be 
ohtamed, are the contemporary records offered by deeds inscribed 
on stone and copper, and by corns In the north of India, numis- 
matics have found zealous students in James Prinsep, Wilson, 
Cunnmgham, and Edward Thomas In his paper on the coins of 
the Ghazni Kings, collected in Afghanistan by Mr Masson, and 
now in the India Ofl&ce Museum, Mr Thomas throws doubt on the 
assertion that Mahmud was the first Sovereign who used the title 
of Sultan, and shows that one of his successors, Modud (ad 1041), 
adopted the Siva bull or nandi as a device Mr Thomas, by means 
of coins, has also illustrated the history of the Sassanians, the 
epoch of the Sah Kings of Gujrdt, the chronology of the Bactrian 
Kings, of the Gupta dynasty, of the Patan Sultans of Hmdustan, 
and of the Parthian Arsacidse ® General Cunningham has contri- 


1 First published m the “ Journal of the Eoyal Asiatic Society,” iv, p 1 , (1836), 
but the paper was incoriectly printed, and was le published more accuiately in the 
“ Madras Jouinal,” vii , p 190 

2 “Numismatic Gleanings, being descriptions of the Coins of Southern India,” by 
Sir Walter Elliot — Madras Journal, m , p 220 

Wilson wrote a paper on the CollectiCn of Cohn Mackenzie in the “Asiatic 
Eesearches, vol xvii Moore figured 23 specimens of coins of Southern India, which 
were bought by Major Price at the prize sole of Iippu’s Treasury, in bis “ Hindu 
Pantheon, and a series of Mysoi corns in his “Narrative of Littles detachment,” 
p 455 See also Piinseps notice of Southern Indian coins in the “Journal of the 
Asiatic Society of Bengal, ’ vol vi , plate xx 

3 In the “Journals of the Asiatic Society,” for 1848, 1849, 1852, 1859, 1862, and 
1866, there are 16 papers by Mr Thomason eastern coins, bound up as “Tracts on 
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biited papers on Bactrian and Indo Scythian coins, and on the 
coins of the Indian Buddhist Satiaps ^ The few pre Muhammadan 
written histones are so confused as regards dates and the succes- 
sion of Kings that nothing rehahle could he established without 
the aid of coins and deeds, and oven as regards the lecords of 
Benshta and other Muhammadan authors, coins are of essential use 
as corroborative evidence Thus there can he no doubt of the great 
importance of this branch of the investigation 

In 1874 Ml Thomas undertook, with the co operation of the most 
learned oriental numismatists, to edit a new issue of Maisden’s 
“ Numismata Oiientalia Each authoi will give a history of the 
dynasty whose corns are the subject of review, a critical list of 
legal succession, a notice legaiding values of current coins, and a 
resumd of the sites and designations of mint cities The first Part 
of the series, by Mi Thomas himself, is a very interesting essay on 
ancient Indian weights, and the oiigin of a currency in India It 
was published in 1874 The section on the coins of the Saljukis, 
Urtuki Turkumans, and Atahegs was undertaken by Mr Stanley 
Lane Poole, and the Urtuki poitionwas published in 1876 Eoui 
other parts aie completed, namely the coins of Oevlon by Mr Ehys 
Davids, those of the TuMni Dynasty of Egypt by Mi Eogers of 
Cairo, those of the Parthians by Mr Percy G-aidner, and the coinage 
of Lydia and Persia from the earbest times to the fall of the Achoe- 


Onontal Literature,” by Fdward lliomab, C h Mi lliomas lias also wiitton 

on Cube and Sassanian coins in the “ Toiirnal ol the BAS, vol xx , pp 337 and 52') 

1 “Journal of tho Asiatic Society ol Bengal, ix , pp 531, 867, xiv,p 130, vi , 
p 130, xxiii , p 679 

2 “International Edition of the Numismata Oriontaha,” edited by Fuwaid Ihomas, 
Esq , F R S (Tiubnei ) 

Fait I— “Ancient Indian Weights,” by Edwaid Ihomas, FRS (Fiubncr, 
1874), pp 74, quaito, with ma)j of tho India of Mann 
Fait II — “Coins of the Urtuki Tuikumdns,’ by Stanley Lane Poole 
(Irubiiei, 187b), pp 44, qu iito, with Flatos 
Part III — ‘ Ihc Coinage of Lydia and Pei sia fiom tlu I-ailiost limes to tho 
hall of the Dynasty of the Aclixincuulc byRithird V Iltiul, Assistant 
Kiepci of Coins, Batish Miibcum (Jiabnci 1877), p]) 55, 3 Plates 
Pait IV — “ rh( Coins of tho fuluni Dynasty by Edwaid Ihomas Rogers 
(Iiubnei 1877), pp 21, 1 Plate 

Part V — “ The Paithian Coinage, by Percy Gaulnc , M A (liubner 1877), 
pp 6o, 8 Plates 

Part VI — “ On the Ancient Coins and Measuies of Ceylon, with a discussion 
of the Ceylon date of the Buddha s death,” by I W Ehys Davids, late of 
the Ceylon Civil Seivice (Tiubner 1877), pp 68, 1 Plate 
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menidse by Mi Barclay V Head Sir Walter Elliot has nndcrtalven 
the corns of Southern India, Sir Arthur Phayre those of Abakan and 
Pegu, General Cunningham those of the Indo Scythians, Hr II 
Blochmanu of Calcutta those of the Bengal Sultans, M E do Saulcy 
the early Ajahico-Byzantme adaptations. Professor Gregoriof those 
of the Husso Tatar Dynasties, Don Pascual de Gayangos those of 
the irha.hfas of Spam, Dr Julius Eutmg those of the Phoenicians, 
Mr P W Madden those of the Jews, Mr Eegmald Poole those of 
the Ikhshidis, M Sauvaare those of the Eatimites of Egypt, and 
Ml Thomas himself the Sassanians of Persia 

Begarded as an mtroduction to the study of Eastern history this 
woik will he invaluahle Each section is undertaken hy the most 
learned man in Europe on the particular subject to which it is de 
Toted, and his knowledge of numismatics is brought to bear on the 
elucidation of history, and especially of chronology, by the unening 
guidance of coins As triangulation furnishes the aceuiato frame- 
work by which geographical description leceiTCS precision, and is 
made useful, so the landmarks fixed by the study of corns and m 
scriptions are the essential gmdes to a correct knowledge of history 
In future the student of Indian history will no more be able to 
dispense with the mformation contained in the “ Numismata Orion- 
taha ” than the geographer can pursue his researches without the 
aid of the surveys Messrs Tiubner and Co have undei taken this 
costly pubhcation entirely at then own expense, and it is to be 
hoped that the work will receive that patronage and encouragement 
which IS undoubtedly its due 

The above enumeration of the various branches into which Indian 
archseological research is now systematically divided will give an 
idea of the extent and scope of the subject, and, while showmg 
how much has aheady been done, will also prove how much 
remains to be achieved The great need has always been a proper 
organization, which could only be partially attempted bjr the 
Societies at the Presidencies, whose adnurable efforts and encou- 
ragmg assistance to mdividual enquiries, though most important, 
could not possibly bring the needful power and means to boar 
An efficient archseological survey can only be earned on, with any 
prospect of satisfactory completeness, through the agency of the 
Government 

General Cunningham, the old friend of James Prmsep, whose 
zeal and sagacity as an antiquary he emulates, pubhshed his views 
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on archsBological investigation in 1848 But it was not until 1860 
that the Grovernment of India instituted an Archaeological Survey, 
with the object of preserving ancient monuments, rendering them 
easy of access, ohtaming correct copies of inscriptions and pieces 
of sculpture, and thus facilitating the studies of future antiquaries 
and historians G-eneral Cunnmgham was the ofhcer selected by 
Lord Canning to conduct the operations of this survey, and certainly 
no better choice could have been made As a scholar, an antiquary, 
and a numismatist, Cunnmgham was in the foremost ranL , and he 
had already done important service in the exammation of the 
Sarnath and Bhilsa topes, and m other kmdred work 

The year 1861—62 was the jBLrst of General Cunningham s opera- 
tions as archaeological surveyor They extended ovei tlie countiy 
between Gaya and Gorakpur, on both sides of the Ganges, em- 
braemg the principal rums m the ancient kingdom of Magadlia, 
the centre of Indian Buddhism during the period of its ascendancy 
Two Chinese pilgrims, named Ba Hian (a d 399-414) and Hwen 
Thsang (a d 629-42), whose travels have been translated by 
Mr Beal and M Stanislas Julien," visited India when Buddhism 
was in the ascendant, and described many cities and temples 
It has thus been one very important and interesting object among 
Indian antiquaries to identify the spots mentioned by these ancient 
pilgrims General Cunnmgham has observed® that as Plmy, in 
his eastern geography, follows the route of Alexander, so an m 
quirci into Indian archaeology should tread m the footsteps of 
the Chmese pilgrims, Bwen Thsang and Ba Hian Buiing his 
labours in 1861—62, General Cunningham succeeded in identifying 
a number of Buddhistic rums of viharas and stupas with buildings 
that are minutely described in the writings of the ancient pil- 
grims At Buddha Gaya especiaUy, several objects enumerated 
by Hwen Thsang were recognized from their exact coriespondonce 
with his descriptions Cunningham carefully examined 24 rums 


1 “Pioposed Archaeological Investigation,” by A Cunningham — Journal oj the 

Asiatic Society oJ Bengal, ssii pt i , p 335 , , , , ,, i t, 

2 The first translation of ha Hian’s pilgrimage was publishod by Abel Remusat in 
1836 and entitled Fo heme hi The English translation is by the Eev & Beal, late 
chaplain of II MS “ Sybille”— (Trubnu, 1869) In 1863, M Stanislas Tiihen 
published his “ Histoire de la Vie de Iliouen Thsang et de ses Voyages dans ITnde, 
traduite du Chinois , ” which was followed in 1867 by his “Memoues sui Its conticos 
occidentales par Hiouen Thsang (2 vols Pai is ) 

3 “ J A S B , ’ XTU pt 1 , p 535 
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during Ins first season, including the caves in the Barahar hills, 
excavated by Eing Asoka Much had been gone ovei, in eaily 
days, by Dr Buchanan Hamilton, hut Cunmngham made a more 
careful and accurate examination of the difEeicnt lums, took 
impressions of msciiptions, and recommended that some of the 
more important pieces of sculpture should be photographed His 
first report concludes with a full account of the great Buddhist 
tower at Samath, near Benares, which had been one of the 
objects of his earlier research, twenty-six yeais before The 
operations of 1861-62 bore fruit in some valuable deductions 
Thus, judgmg from the style of an msciiption at Gaya, on which 
the date is given as the year 1816 of the nirvana of Buddha, 
General Cunnmgham assigns the yeai n c 477 as the period of 
that event, a calculation which has been adopted by Max Muller, 
though a century latei than the Ceylon eia By a similai cal- 
culation, the dates of the foundation of Bajagiilia, the capital of 
Magadha, and of Nalanda, once the most famous seat of Buddhistic 
learning in all India, are fixed Interesting accounts aie given, 
in the Heport, of the lums which he identifies as the sites of these 
ancient cities « 

In the season of 1862-63 the surveyor’s toui was extended 
through Hathigaih, Kanouj, Eurki, Khallsi, and Mattra, to 
Delhi He examined the luins of Sankissa, the spot on which 
Buddha alighted when he descended fiom heaven At Khallsi he 
made an impression of that famous inscription of King Asoka, 
containing the names of five Grecian Kmgs, and pionounced the 
fifth name, which had not before been made out, to he that ot 
Alexander II of Epirus At Mattia and Delhi he copied several 
inscriptions, and made numerous drawings and measmements At 
Delhi he examined two human statues lately found inside the 
area of the palace walls, and the remams of two statues of ele- 
phants in black stone He thmks it probable that these are the 
statues mentioned in Babei s Memoirs as standing outside the gate 
of Gwalior, whence they are beheved to have been removed by 
Aurangzeh They aie now erected m the Delhi Garden, as umque 
specimens of Indian portrait sculpture of hfe size General Cun- 
nmgham made a complete examination of the ruins in the 
vicimty of Delhi After a careful investigation he came to the 
conclusion that not a smgle stone remains of Indraprastha, the 
capital of the Pandus, the most ancient city near the site of 
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modem Delhi ^ He described, m the Repoit for this season, the 
architectural remains attributable to Hindi and to yaiious epochs 
of Muhammadan ascendancy He made a caieful impiession of the 
veiy impoitant pillai insciiptioii of Asoka, already published by 
James Prinsep, and the coricctions ho has supplied show the 
3 ustice of Burnouf’s opimon, that “ a new collation of the pillar 
msciiptions would be of the greatest value 

In 1863-61 the surveyor evploicd the luins in the Punjab, ana 
woiked at the identification of the cities and peoples desciibed in 
the expedition of Alexandei the Great Commencing fiom the 
west hank of the Indus, he worked downwards, on the tiack of 
Alexander and the Chinese pilgrims, examining every site men- 
tioned eithci by the Grecian writers or by Ilwen Thsang His 
accounts of Taxila, Manikyala, and of the scene of Alexandoi’s 
battle with Porus on the Jhelum, are especially interesting He 
also explored, durmg this season, the famous region watered by the 
Saraswati, includmg Sirliind and Thanosar 

In the season of 1864i-65 General Cunningham contmued his 
labours, explored and dosenbed the ancient cities between the 
Tamna and Haibada, and diew up an interesting account of the 
Dhamn^ir caves ’ He had now carofully examined and described 
the ruins and insoiiptions in nine of the ancient kingdoms of Hm- 
dostan® But in 1866 Lord Lawienco abolished the appointment 
of Archaeological Surveyor, and foi a season these useful and im- 
portant labours were stopped At the same time then value was 
appreciated by the Secretary of State for India, who considered 
that they fully justified the anticipations which were ontci tamed 


1 The dale of the occupation of Indrnpraslha by Yudhwihua, the eldest of the 
Pandas, is fixed in the latter half of the I6th century n c , fiom certain positions of 
the planets recorded in the Mahabliaiata 

Also described by Fergusson in his “ Kook hewn letnples ot India ’ 

3 Namely, Magadha (Bchar), Mithila (Tiihout), Ayodhya (Oudh), Panchfi,la (Rolnl 
khand), Antarbeda (the Doab), Kurd shetia (Thanesar), Madia Desa, Smdlm feauiiva 
(Punjab), and Madhya desa (Cential India) 

See “Reports of the opeialions of the Archaeological Suivcyoi to the Goveinmont 
of India during the seasons 1861-62, 1862-63, 1863-64, 1861-65 ’ There are copies 
in the India Office, and in the libiaiics ol the Society of Antiquaiics and of the Royal 
Asiatic Society These Reports weio le published in two volumes at Simla in 1871 
“ Archteological Survey of India Four Reports made dui ing the years 1862 to 1865 
by Alexander Cunningham, CSI, Major General, RE, Du color General of the 
Aichieological Survey of India, &c (Simla, 1871 ) 
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"by Lord Canning when he first conoeiyed the idea of the survey, 
and that similar operations should he set on foot in other parts of 
India The Secretary of State also expressed an opinion that the 
preservation of the historical monuments of India, and their accurate 
description by competent observers, were objects well deserving the 
attention of the Government General Ounmngham’s survey has 
borne rich fruit since his return to England, in his learned work on 
the ancient geography of India, m which he discusses the routes 
taken by Alexander the Great and by the Buddhist pilgrim, II wen 
Thsang, and identifies the places mentioned by the Grecian and 
Chinese writers His chief discoveries have been Aornos, the rock 
fort captured by the Macedoman kmg , Taxila, the ancient capital 
of NW Punjab, Bair^t, the capital of Matsya, south of Eelhi, 
Sankisa, near Kanouj, the spot where Buddha descended from 
heaven, and Nalanda, the most famous Buddhist monastery in all 
India ^ 

In 1868 Lieutenant H H Cole was appointed to conduct an 
archjeologieal survej m the North West Provinces and the Punjab 
He was occupied until November in exanunmg the principal ancient 
temples of Kashmir, with a photographer, and afterwards surveyed 
the ancient buildmgs m the neighbourhood of Mattra, accompamed 
by the Eev Mr Simpson, who took 68 photographs In May 1869 
Lieutenant Cole left Bombay for England, to make arrangements 
for casting one of the great atone gateways of the Sanchi tope 
Three sappers were trained m the most recent methods of making 
elastic moulds with gelatme, and in October 1869 Lieutenant Cole 
returned to India with these men and the necessary materials It 
took 60 carts to convey the 28 tons of material from Jahalpfir to 
Sanchi, which was reached in January 1870 Thcie were 737 square 
feet of carved work on the gateway, to bo cast in 112 pieces The 
work was completed in Eohruary, and the pieces composing the 
“ parent ” cast were carefully packed and sent to England to be 
fitted together, m order that copies of the gateway might be re- 
produced for the museums at Kensington, Dubhn, and Edinburgh 
Detailed drawings were made of the other gateways 


^ Despatch (Public Works) June 24th, 1864, No 28 
„ „ June 16tb, 1866, 'Ho 29 

^ The Ancient G-eogi aphy of India i The Buddhist period, including the 
campaigns of Alexander, and the travels of Hwen Thsang By Alexandei Cun 
ningham, Major General, R E — (Truhner 1871 13 maps ) ' 
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It was decided to puUish two volumes illustrative of the Archaeo- 
logical Survey conducted by Lieutenant Cole The first contams 
the photogiaphs of the Kashmirian temples, with desciiptions 
The second contains photographs of the buildmgs round Mattra, 
with descriptive notes Lieutenant Cole considered that the prm- 
cipal a.iTYia to ho kept in view m coUectmg illustrations should he to 
show the faith and state of civih/ation of the natives who occupied 
any particular period or locality, as represented m their sculptured 
architecture, to offer a moans of elucidatmg the true position of 
architecture in India hy widening the base of observation, to 
instruct native builders and artuans in different Indian styles, and 
to furnish the moans of selecting appropriate forms out of which to 
design municipal and other buildmgs for native purposes ^ 

In 1869 Dr Korbes Watson of the India Office drew up a valuable 
report on the various means of iILustratmg the archaic architecture 
of India, hy means of photographs, drawings, plans, and sections, 
models, moulds, and casts In the appendices attached to the 
report there is a memorandum by Mr Kergusson on the architectural 
objects in India, oi which it is desirable to obtain photographs, 
with some account oi the work of this kind that has already been 
done , and two others on objects for casts,^ and on the conservancy 
and representation of ancient monuments He considers that plans 
and descriptions, accompanied by photographs and drawings, would 
convoy more mtormation than castmgs, and at the same time aid 
the selection of objects that should be cast, and ho urges that an 
officer should bo appomtod in each Presidency, to devote his whole 
time to archaeology 

In August 1867 the G-overnment of India had forwarded a circular 
to the Local Governments, expressing their sense of the desirabihty 
of conserving ancient architectural structures or their remains, 
and other works of art m India, and of organizing a system for 
photogiaphmg them Lists were called for, of all such remams 


1 « Arcliffiological Survey d India,” Lieut II II Cole’s Eeport for the year 

1869—70 

a He lecommendB that casts should he taken of various sculptures in the Calcutt^ 
Madras, and Lahore museums, of those m the Udyagm caves near Cattack, of objects 
at the black pagoda, of the lad once surrounding the bo tree at Judh Gaya, of frag 
ments of the Buddhist rail at Mattra, of the carved details on the old Patan tombs 
and mosques, of the Somnath gates in the Agra arsenal, of the pillars and brackets of 
Akbar’s tomb sculptures at Llophanta, the double elephant capitals at Karli, and sculp 

tures Halabid 
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and wolks of art in Bengal, Oudh, the IsToith West Provinces, the 
Punjab, the Central Provinces, Haidarahad, Bombay, Madras, 
Burmah, and Mysoi The proposal in the circular was that photo- 
graphs should be executed by amatems, and that some assistance 
should be given by Government, through the purchase of a certain 
number, if they weie really good This ciicular met with some 
response, and a considerable numbci of photographs weie leceived 
by the Government during the two following years ^ The Govern- 
ment of India also proposed to expend a* sum of 62,000 Us a year 
for the employment of parties in Bombay, Madras, Bengal, the 
North-West Provinces, and the Punjab, to make complete sets of 
models of one or more laige buildings, with accurate plans, photo- 
graphs, and descriptions, and the Principals of the schools of 
art at the presidency towns were to tiain men in the art of 
modelling 

The interest shown by the Government of India in the preserva- 
tion and illustration of ancient monuments was veiy encouraging, 
as it thus became clear that the importance of the suoject was fully 
appreciated But it was necessary that the researches should he 
conducted in a more systematic manner, and on some definite plan , 
and in July 1870 it was lesolved that a central estabhshment should 
be formed to collect the lesults of former researches, to tram a 
school of archajologists capable of conducting local enquiries, and 
to direct, assist, and systematize the various efforts and enquiries 
made by local bodies and private persons, as well as by the Govern- 
ment The direction of this establishment was offeied to General 
Cunningham India was so fortunate as again to secure the services 
of that e min ent scholar and archjBologist, and he left England, to 


1 Photogiaplife wcie foiwaidod, of the pilace at Sambalpur, the black pagoda^ 
the caves in Cattack, Taganath, and others A set of photographs were furnished of 
ancient buildings in Mysoi, and Captain Ljon was employed to complete a senes in 
the Madras Piesidency lleports and photographs weie aho sent from Eajputana, 
the Central Provinces, (wheie a separate chaptei ou archaeology is given m the 
Admimstiation Eepoits,) the Ilaidaiabad Assigned Districts (wheie a Committee viaa 
formed at each station to piepaio aichaeological repot ts,) Nepal, and Sikkim In 
Bombay Mi Sykes was employed to take photoglyphs of the caves and temples round 
Nasik, and hib negatnes weie puichised by Government Pheie was also a giant 
of Es 10,714 at Bombay, which was entiusted to Mi Peiry, the acting superintendent 
of Sir Jamsetjee Jejeehhoy’s school of art This sum was employed by Mr Peiry m 
mouldmg, sketching, measurmg, and photographing the temple of Ambemath near 
Bombay, with a staff of aitists, moulders, and draftsmen He produced a set of casts 
from the moulds, and sent m his Report in July 1869 
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rosTime those useful and interesting labouis "wliicli had already 
occupied so many years of his life, in December 1870 

So long ago as in 1848, Groneral Cunningham had pointed out the 
nocessity^for confiding the selection of ob]ects foi pieservation to 
an instructed aichaeologist, with a knowledge of ancient Indian 
history, and that without such a guide the labouis of the best diafts 
men and photographers would he thrown away Dndei such tiamed 
supcrTision, however, much important and valuable woik has been 
done , and a glance at the appendices by Mi Dcigusson and General 
Cunningham at the end of Di Dorbes Watson’s report wiU give 
some idea of the amount of work that remains to be done before 
the archaeological survey of India approaches completion There 
wcio portions of the Central Provinces which are iich in ancient and 
most interesting remains, but which were unexplored Much also 
awaited investigation in Gujrat and Each, from Sadri to Somnath 
At a place called Ajmirghur there is a sacied tank whence flow the 
sources of the rivers Son, Narbada, and Mahanadi, and the spot 
is surrounded by temples This region lequired examination , and 

Mr Pergusson thought it possible that heie thopioblem of the origin 

of that Bengali stylo of arclntocture which had hitherto puzzled 
him might bo solved The districts round the delta of the Krishna, 
including the beautiful and ancient temples of Shiichellum, are full 
oL antiquities of great interest, utterly unknown to Europeans , and 
the sculptuies at Amravati, in the Krishna district, had not yet all 
boon photogiaphod m situ ^ The rock inscription in Gan 3 am, which 
18 another version of the Asoka edict, lequircd photographing 
The buildings about Kalyan and Deoghur, the central region of 
the Chalukya style of architecture, were also unexanuned, as well 
as the Saracenic monuments of the Bahmani and Golconda dy 
nasties m the Deccan , and a good survey of Vegi, the capital of a 
Buddh dynasty before the foundation of the Eastern Chalukya 

kmgdom, was another desideratum 

In 1871 General Cunningham commenced woik with the aid or 
two Msistauts, Ml J D Beglai and Mr A 0 L CarUeyle, liegin 
nin® with a survey of the two great capitals of the Mongol Empire, 
Delhi and Agra Mi Cailleylc undertook the survey of Agra, and 


1 Mr Fergusson, in Tune 1868, suggested that the pliotogiaphers en^ged in obsei v 
ing the ochpso of the sun, as soon as they had done then work, should be instructed 
to^nholograph the sculptures at Amravrti, the caves and temples at Dachapalh in the 
Palnaud district, and the caverns in Elloi But nothing was done then me 
time Mr Sewell has been at work at Amiavati See p 272 
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Mr Beglar that of Delhi, and both surveys were completed m October 
1871 In 1872 Mr Oarlleyle was sent to ilajputana, and Mr Beglai 
to Bandalkhand, G-eneral Cunningham himself visiting Mattura, 
Buddha Gaya, Gour, and othei points of interest The reports of 
explorations at Delhi, Agra, and in the Doah, comprise the third 
volume of the reports, bemg those for 1871-72 ^ This volume also 
contains a detailed account of General Ounnmgham’s plan for 
executmg the survey, with the memorandum of instiuctions to his 
assistants The fourth volume consists of the detailed reports on 
Delhi by Mr Beglar, and on Agia by Mr Oarlleyle ® The fifth 
volume contains an account of General Cunningham’s tour in the 
Punjab durmg the cold season of 1872—73 ® The chief results during 
this tour were the acquisition of a new copy of the rock inscription 
of Asoka at Shahbazgaihi, and of an extensive collection of 
Buddhist sculptures of the Indo Scythian period 

In 1872-73 General Cunmngham and Mr Beglar explored the 
gieatei part of the Central Provmccs, the General taking the 
western, and Mr Beglar the eastern half The most interesting 
discovery was at Bharahut, mne miles to the south-east of the 
Sutna railway station, and 120 miles south-west of Allahabad Here 
IS the site of an old city, and of a large brick stupa 68 feet in 
diametei The colonnade of the Bharahut stupa is of the same 
age and style as that of the great Sanchi stupa, near Bhilsa, but at 
Bharahut every pillar and every raihng is sculptured with an inscrip- 
tion on almost every stone Prom the characters of the mscnptions 
the erection of the raihng is assigned to the age of Asoka, or about 
B c 260 A full description of these important discoveries will be 
found m the “Abstract of the Eeports of the Surveys for 1872-73 
In order to carry into effect the proposals made by the Secretary 
of State for India in a despatch of the 11th October 1871, with a 
view to the production of a complete survey of the Eock Cut 
Temples of Western India, the Government of Bombay, in July 
1873, submitted a scheme for the survey of the archaeological 
remams in Western India, suggesting the employment of Mr J 
Burgess to conduct the survey The Government of India, m 
sanctioning this scheme, however, mtroduced a clause himting th6 


1 Publislied at Calcutta m 1873 
^ Published at Calcutta m 1874 
3 Piiblisbed at Calcutta in 1875 

^ Pages 34 to 40 See also the Geographical Magazine for August 1874, p 200 


AKCH^OLO&ICAI/ WOBK IN MADRAS 


271 


area of research, to the Bombay Presidency, and restrictmg the 
expenditure to such an amount as to allow only Bs 3,000 foi 
establishment, photography, scaffolding, &o per annum Mi 
Burgess returned to Bombay in January 1874i, and, with one School 
of Art student and an assistant, ho started on the 24th January foi 
Vmgorla en o oute foi BclgJm, where he began work on the 2nd of 
Pcbiuary He completed the season’s work in the field on the 16th of 
April at Aiwalli, and Ins ‘ Ropoit of the Operations of the Archaio- 
logical Suivey of the Bombay Presidency lor 1874 ” was published 
in London in the same yeai by Messrs Allen The opoiations weio 
confined to the Bolgdm and Kaladgi districts, and the work winch 
records them is a handsome quarto containing 37 plates and 19 
photogiaphs, out of 64 photographs that wore taken 

During 1874-75 Mr Burgess was engaged m the examination of 
antiquities in Ahmedabad, Katiawar, and Hach, and made a com- 
plete set of impressions of the groat Asoka msonption at G-irndi, 
which IS now lodged in the India Office Library The work in the 
field occupied him from October 1874 to April 1875, and is recorded 
in a quarto volume published m 187 6 — “ Bepoxt on the An- 
“ tiquities of Kathiawad and Kachh, bemg the result of the second 
“ season’s operations of the Archaeological Survey of Western India, 
“ 1874-76,” by James Burgess, with numerous photographs The 
section on the Sdh and G-upta coins is by Mr E Thomas 

Since 1872 Mr Burgess has edited a valuable periodical at 
Bombay, called the ‘‘Indian Antiquary,” which is published 
monthly It is devoted to oriental research, and contains articles 
on the archaeology, histoiy, litoiature, languages, philosophy, 
lohgion, and folk loro of different parts of India The “ Indian 
Antiquary ” has published several ancient inscriptions, and, cluofly 
with a view to securing the continuance of this useful work, it is 
subsidized by the Government 

In March 1870, Mr BoswcU, the collector of the Knshna district, 
had submitted a very interesting ropnrt on the archaeological 
remains in his district to the Madras Government ^ It mcludod 
descriptions of natural caves, enlarged by man and used as dwoUing- 
places, of cromlechs and stone circles, of Buddhist topes and 
temples, and of more recent edifices His account of the cave near 


1 “ Letter from J A 0 Boswell, Esq , Officiating Collector of the Kistnah district, 
to the Acting Secretary to the Board of Eevonuo Madras Dated, Masuhpatam, 
31st March 1870” 
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Bezin ada almost ceitainly identifies that place with the capital city 
Yisitcd by Hwen Thsang, while the luins at Amiavati, with their 
exquisite scnlptuies, aie those of a cluster of religious buildings 
Mr Boswell anticipated that impoitant lesults "would follow the 
prosecution of fuithei reseaiches, especially at Amiayati , and the 
Madras Government gave orders that steps should ho taken foi the 
preservation and piotection of all sculptuics and other ai eh .zoo- 
logical remams They also expressed their readiness to aid the 
efforts of any archaeologist of eminence, who might bo disposed to 
institute fuither inquiries in the Kiishna district, by eveiy means 
in their power The death of Mr Boswell temporarily checked 
these reseaiches 

But in consequence of lepresentations made by the President of 
the Oiiental Oongiess of 1874, the Secretary of State addiessed the 
Madras Government on the subject of appointing an Aichseological 
Surveyor for Southein India, in the same way as has been done in 
the othei piesidencies It was pointed out that, with a few 
exceptions, the antiquities of Southern India, though equally 
important, have not attracted the same attention that had been 
bestowed by the Asiatic societies of Bengal and Bombay on the 
archaeology of Hindustan before the organization of the present 
Survey The difficulties attending an Archaeological Survey in the 
south are greater than those that operate in the north and west, on 
account of the greater variety of characters used in inscriptions and 
ancient documents, which are not easy to decipher , and on account 
of the mixture of Sanscrit with forms of local vernaculars now little 
understood Thei e is only one man living who possesses all the 
qualifications required for an aichieological surveyor of Southern 
India Ml A 0 Burnell, District and Sessions Judge at Tanjoro, 
combines, with a rare knowledge of the hterary and religious 
history of Southein India, not only a thorough familiarity with 
Sanscrit and the modern Dravidian vernaculars, but also a umque 
acquamtance with South Indian palecogiaphy, a science which he 
has been the first to elaborate in a work recently pubhshed The 
appointment of this gentleman to the post referred to has been 
suggested to the Government 

Towards the end of 1876, Mi B Sewell, of the Madras Civil 
Service, obtained a small grant from the Government in order to 
carry on excavations mainly for the discovery of the remaining 
marbles of the great Buddhist Stupa, at Amiavati, near the Krishna 
rivei, and the openmg out of a half concealed rock cut temple at 
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TJndavilli, near Bezwada The temple turned out to be a magnifi 
cent one of four storeys Mr Sewell also discovered about 90 new 
and splendidly preserved sculptured maibles at Amravati, with the 
piomise of plenty more as the excavations proceed , and procuied 
copies of 900 ancient inscriptions on stones, in and about the 
Krishna district No better commencement could be made lor 
systematic archaeological work in the Madras Piosidency than by 
employing Mi Sewell to complete the Amravati tope excavations, 
and to translate the very numerous mscriptions 

The first volume of Balm Il<5,]cndraldla Mitra’s “Antiquities of 
Orissa” has appeared in the shape ol a large quarto, illustrated by 
36 lithographed plates It contains the results of the author’s 
labours while engaged on the archaeological mission to Bhuvanes’- 
vara in 1868-9 , — an undertaking sanctioned by the Government of 
India mamly at the suggestion of the Boyal Society of Aits in 
London, who recommended the grant of a large sum of money for 
the purpose of obtaming casts of some of the more important 
sculptures of ancient India The second volume deals with the 
antiqmties of the different localities 

A work on the primitive tnbos and monuments of the Nilgins, 
by the late Mr J W Brecks, Commissioner of the Nilgiris, has 
recently been pubhshed by Government Mr Brocks’ rosoarohos 
were undertaken m 1871, principally at the instance of the Trustees 
ol the Indian Museum, Calcutta, who urged upon Government 
the desirability of making a collection of the arms, ornaments, 
drosses, household utensils, and agricultural implements, and all 
other products of the manufacturing skill of these aboriginal tubes, 
whose ancient and distinctive customs are now fast disappearing 
The work referred to contams the results of Mr Brooks’ labours to 
attain this object It forms a handsome volume m quarto, and is 
profusely illustrated by photographs ® 

In 1876 Mr Bergusson pubhshed his “ History of Indian and 
Eastern Architecture,” which nominally forms the third volume of 
the new edition of his “ History of Architecture ” * But in reality it 


1 See 480 page 249 

2 An account of tlie piimitive tubes and monuments of the Nilagins/^ by tbe late 
James Wilkinson Ereeks of ike Madras Civil Service, edited by lias widow, (India 
Museum, 1873)^ with map and 82 plates 

8 ^‘History of Indian and Eastern Aicbitecture,^^ by Tames Feigiisson, DCL, 
FES,&c, forming the tbiid volume of the new edition of the History of Arclu 
tectuie’’ (Murray, 1876), pp 756, and 394 illustialions 
(13441 ) S 
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IS a new work Por in the former edition the Indian chapters 
extended only to about 300 pages with 200 illustrations How 
moie than half the oiiginal text has been cancelled, so that at 
least 600 pages of the present work aie original mattei, and 200 
illustiations have been added Theie aie now veiy few buildings 
in India of any impoitance which have not been photogiaphod, 
and Ml Pergusson found his collection of photographs, for pur 
poses of comparison, to he simply invaluable ^ “ Por detecting 

“ similarities or distinguishing difPeiences between specimens 
“ situated at distances from one another, photographs are almost 
“ equal to actual personal mspection, and when sufidciently numc 
rous, afford a picture of Indian art of the utmost importance to 
“ anyone attemptmg to describe it ” The work is divided into 
nine books on Buddhist architecture. Jama architecture, the archi 
tecture in the Himalayas, the Dravidian style, the Chalukyan stylo, 
the northern or Indo Aryan style, the Indian Saracenic architoc 
tuio, the aichitcctuie of furthei India, and of China In the 
preparation of this work Mr Pergusson had before him the five 
volumes of G-eneral Cunningham’s Aichseological Reports, and the 
results of Mr Burgess’s researches among the western caves and 
the structural temples of the Bombay Presidency 
Mr Fergusson will now proceed with the preparation, for the 
India OflS-ce, of a complete history of the cave temples of India, in 
which important work he will have the assistance of Mr Burgess 


1 Mr I'ergusson has a colleetiOE of more than 3,000 photographs of Indun buildings 
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METEOROLOGICAL OBSERVATIONS 


The practical importance of meteorological observations is so 
great as to have ensured their rcgistiation in India, at a very large 
number of stations, and over a long period of time They affect 
the operations of the seaman and of the husbandman, and are a 
vital element in the calculations of health of&cers, of admmistra- 
tors, and of engineers Their usefulness, therefore, has alv ays been 
fully recognized, but it ■was long before any attempt was made to 
introduce an organized system of registiation , all work connected 
with the generalization and utilization of the ever accumulating 
materials was left to the zeal and industry of volunteers , and even 
now, though excellent measures have recently been adopted, there 
is moie to bo done before a meteorological department in Tndm, 
can bo considered as established on a perfectly satisfactory footing 

Medical ofl3.cers at stations and hospitals have been expected to 
keep meteorological journals fiom a very early period, and nume- 
rous volunteers have registered observations, but, owmg to the 
want of a central department, and to other causes, much of the 
earlier material is lost, and much that is preserved is of but mode 
rate value 

In the Bengal Presidency the earliest senes I have met ■with is 
the ^meteorological journal of Colonel Pearso * kept at Calcutta 
between March 1st, 1786, and Eebruary 28th, 1788 It includes 
observations of the barometer, thermometer, hygrometer, direction 


1 “It can scarcely be nccessaiy to insist on tlie practical importance of tbis science 

to tbe agriculturalist, to the navigatoi^ and indeed to every braneb of human affairs, or 
to dilate on the benefits which must accrue to mankind m gcneial from any successful 
attempts to subject to reasonable and well grounded piediction the irregular and seem 
ingly capricious course of the seasons and the winds oi on the advantages, pm ely 
scientific, which must arise from a systematic development of laws, exemplified on the 
great scale m the periodical changes of the atmospheio, dependm|., as they do, on the 
agency of all the most influential elements, and embiacmg m then scope every branch 
of physical science John Herschel 

2 See page 55 

S 2 
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and force of wmd, and rainfall, taken generally at about 7 am 
and 2 16 p m A simil ar diary was kept at Calcutta by Mr Henry 
Traill, from February 1st, 1784, to December 31st, 1786^ The 
hygrometers of those days were of very primitive construction 
Mr Traill used a bit of fine sponge suspended m a scale on the end 
of a steel yard, with a semicircular scale at the top , and Captain 
Hater’s mgenious device for ascertaining the amount of moisture in 
the atmosphere has already been described ® 

James Prmsep took a careful series of meteorological obsoiva 
tions at Benares for two years, and published his general results for 
1823 , mcludmg the mean daily range of the barometer for each 
month, the monthly means and extremes of the thermometer, the 
hygrometrio entries, the rainfall, direction of the wind, and weather 
General Thomas Hardwicke kept a meteorological register at Dam 
Dam from 1816 to 1823 It contains daily and monthly moans of 
seven daily observations of the thermometei , barometrical obser- 
vations taken daily at sunrise, noon, and evening, with monthly 
means , a register of the hygrometer , an enumeration of days of 
ram, and prevailing winds ® 

When Sir John Herschel was at the Cape ho sent a circular to 
India, suggesting that horary observations should bo taken for 24 
hours together at the time of the equmoxes and solstices ® Several 
observers complied with the great astronomer’s directions, in various 
parts of India Mr Barrow, the mathematical instrument maker 
at Calcutta, took observations of the barometer and thermometer 
every hour, on the 21st and 22nd of December 1836, and on the 
21st and 22nd of March 1836 and Colonel Colvin, assisted by 
Lieutenants Bakei and Durand, registered horary readings at 
Dadapur, on a day in September 1836, and on another in March 
1836 

Numerous observations were made, from time to time, by travel- 
lers and residents, while the registers of medical ofSicers wore con 


1 “ Asiatic Kesearches,’ i , p 442 

2 Asiatic Besearctes,” ii , p 420 

3 See note at page 63 

4 Asiatic Kesearches xv , App p vii 

6 Journal of tlie Eoyal Asiatic Society/^ i , App 

^ Sir John Heischel recommenced 3 and 9am and 3 and 9pm as the most 
important hours for observation and that hourly observations for 24 hours should be 
taken on the 21st of March, June, September, and December These are called “ term 
observations ’ 

^ J A S B / V , p 61 and p 243 
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tinually accumulating In 1798 Dr lEuntei recorded obseryations 
on the rainfall and clnnate at Ujain’^ In 1835 the Eev it 
Everest wrote an essay on the revolution of the seasons, and on the 
correspondence between atmospheric phenomena and the changes 
of the moon,^ and the same observer also pubhshed a valuable 
paper on the ram and drought of eight seasons m India, from 1831 
to 1838, giving the rainfalls at Calcutta, Madras, Bombay, and 
Delhi® Among travellers G-cncral Cunnmgham, in his work on 
Ladak, gives a series of meteorological observations taken m the 
Spiti valley, Kashmir, Ladak, and other parts of the Himalayan 
legion ,‘ Dr Hooker, m his journal, furnishes a series of observa- 
tions registered m Darjiling, Khasia, and Oachar, the Bahar hiUs, 
the vaUey of the Son, Mir/apur, and the Kaimor hills, which m- 
clude mmima, maxima, and moans of the thermometer, the wet and 
dry bulb, and solar and terrestrial radiation ,® and Colonel Richard 
Strachey made some hourly observations of the barometer in August 
1849, at 18,400, 16,000, and 11,500 foot above the sea, in the moun- 
tains of Tibet “ A notice of the climate of Kumaun and G-urhwal 
will be found m Mr Henry Strachey’s paper ’ Dr Eoyle took a 
senes of observations at Saharunpur from 1826 to 1830, and wrote 
an account of the meteorology of the plains and mountains of N W 
India,® and Drs Hooker and Thomson have given a sketch of the 
meteorology of India, m the Prehmmaiy Essay to their Mora 
Indica ® It would bo a hopeless task to attempt a complete enume- 
ration of all the observations oi this kmd, or of those kept by 
medical officers and others at fixed stations , but the enquirer will 
find abstracts of a great number of registers in the volumes of tho 
journal of tho Asiatic Society of Bengal 


1 “ Asiatic Roseaxches,” vi , p S3 

2 “ J A S B IV , p 257 , VI , pt 1 p 803 

8 «J A 8 B,’viii,pt 1 p 318 

* Cunningham’s “ Ladak ” On chmate pp 171-190, and tables, p 440 

5 “Hooker’s Journal,” u, p 357 Appendix A, on Meteorology 

6 “ R G S J ,” xxiii , p 64 Colonel Strachi y s ohscrv itions at great heights tend 
to show that the atmospheric pressure is subject to tho same sort of fluctuations on tho 
libetan table land as prevail in the lower regions elsewhere 

7 “R G S J,”xxi,p 72 

8 “Illustrations of Himalayan botany,” i , p xxx 

10 vol V ,’p 825, at Bijnor, u , p 206 , Bombay, v, p 8^1 , Kathmandu., 

V , p 824, and xii , p 768 , at Tirhoot, v , p 822 , feocotra, V , p 821 , T ’ 1»- 

296 ^, Darjiling, vi, pt i, p 308 , Rangoon, vol xxu , Agra, xxu , Bankur , i. 
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Prom time to time endeavours have been made to classify and 
utilise the ever accumulatmg meteorological observations of medical 
officers in India In 1862 Dr Lambe drew up an abstract of the 
registers of 126 stations in Bengal and the N W Provinces for the 
vear 1861, giving the monthly mean temperatures and rainfalls ^ 

The Messrs Schlagmtweit, who weie in India from 1864 to 1868, 
pubhshed the meteorological volume of their woik in 1866 ^ The 
meteoiological registers received by the Medical Board at Calcutta 
were handed over to them in 1867, comprismg a series of 38 folio 
volumes in manuscript The observations thus obtained were taken 
at no less than 260 stations They consist of entiios for tempeia- 
ture and ramfall, and sometimes tor readings of the wet and dry 
bulb thermometers, and m the sun’s rays The results from this 
great mass of material are a senes of tables of monthly means of 
temperature, with maxima and minima in some mstances for two 
and sometimes foi three years ® 

A regulai series of meteorological observations has been kept 
at the Surveyor General’s Office at Calcutta from 1829 until the 
present year, and monthly and yearly abstracts of them have been 
pubhshed, first m the “ Gleanings in Science,” and since 1832 m 
the “Journal of the Asiatic Society of Bengal ” At first the hours 
of observation were sunrise, 10 a m , noon, and sunset , but after- 
wards they were altered to sunrise, 9 60 am, 2 40 pm, 4pm, 
and sunset ,■* and since 1856 the observations have been taken every 
hour Observations of maxima and mmima temperatures first 
appeared m 1848 The abstracts were also published m the “ Calcutta 


Chmsuia, ii Gazipui, ii Lucl now, xxm , Masami, iv Clierrapunji, i Mozuf 
fuipui 11 Nagpore, ii , p 239 Singapore, ii , Nushirabad, ii , p 128, and v 
Dadapiir, v Ambala, iv Sir John Malcolm legisteied the barometer and thermo 
meter five times a day at Mundleysir in July, and at Mhow in January 1821 Central 
India, XL, ^ 350 See also a meteoiological register at Shillong and Cherrapunji for 
August 1860, and a register of temperature at Kampti and Muhtnr hills for May 1860, in 
the “ Report on the Sanitary Establishments for Em opean Troops in India, (No iii , 
Calcutta, 1862) Abstract of meteorological observations made at Futtehgur by John 
C Pyle in 1850 See “ Biitish Association xx,p 40 

^ “ J A S B , ’ vol XXI , p 383 and British Association Reports, xxi , p 52 
^ “ Meteorology of India , an analysis of the physical conditions of India,” vol iv , 
(1866) 

® A list of works on the subject of Indian meteorology will be found in this volume 
of the Messrs Schlagmtweit s work 

^ Observations at suniise, noon, and sunset involve computations for determining 
diurnal barometric oscillations 
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Journal of Natural History , ” but as the registers were bulky, 
little used if given in detail, and useless if too much abridged, Dr 
McClelland, the editoi, discontinued their publication, and gave 
instead the general results to be deduced from these records for the 
year 1843-M in a series of tables These tables show the monthly 
means, maxima, and minima of the thermometer and barometer , the 
monthly rainfall, direction of wmd and weather^ In 1848 Colonel 
Thuilher prepared a tabular siatement of the number of rainy 
days, and the quantity ot ram which fell in Calcutta, foi every 
month from the year 1829 to 1847 ^ 

Since 1868 the abstracts of the results of the hourly meteoio 
logical observations taken at the Surveyor G-eneial s Office at Cal 
cutta have been published separately in monthly parts They give 
daily means of the hourly observations of the barometer and ther 
mometer, for means, maxima, and mmima , daily and hourly means 
of the wet bulb, dry bulb, dew point, dry bulb above dew pomt, 
mean elastic force of vapour, mean weight of vapom reqmred for 
complete saturation, mean degree of humidity, and the maximum 
solar radiation, rainfall, direction of wind and weather Two tables 
have also been published showing the moan monthly and the mean 
hourly variations of temperature and humidity for fifteen years, 
from 1866 to 1869, as determined in the Surveyor Greneral’s Office 
at Calcutta facsimiles of the indications given by the anemo- 
meter at the time of the cyclones of May 16th and June 9th, 1869, 
showing the direction and pressure of the wind per square foot, 
have also been pubhshed 

A valuable series of meteorological observations was taken at 
Simla, under the direction of Ma 3 or Boileau, between 1841 and 
1846 They consisted of registers of tempeiature, of maxima and 
minima, of readings of the dry and wet bulb thermometers, from 
which were deducted the dew point, tension, and temperature, dew 
points by Darnell’s hygrometci, solar and teiiestiial radiation, wind 
and quantity of rain The observations were made houily for six 
days in the week Dr Lloyd, of Dublin, reported that the Simla 


1 “Eeduction oi the meteorological register kept at the Surveyor General’s Office at 
Calcutta for the year Ist Nov 1843 to 31st Oct 1844,” by J McClelland “ Calcutta 
Journal of Natural History, ’ v p 533 
* «J A S B, lol xvii pt i,p 312 

3 All the Simla observations had been punted, and were packed at Agia, ready tor 
transmission to England, when the mutiny broke out, and they were burnt The 
manusenpt monthly abstracts of the observations from September 1841 to the end of 
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SIMLA AND MADRAS OBSERVATORIES 


observatory, under Ma]oi Boilcau’s superintendence, was in all 
respects admirably orgamzed , and pointed out tb.e great value of an. 
extended and complete series of observations made at an altitude of 
8,000 feet ’• 

A complete series of meteorological observations bas been regis- 
tered at the astronomical observatory at Madras smce 1796 by 
the astronomers who have successively been in charge Tbe 
earliest I have seen are for 1819 ^ The hours of observation 
were then at sunrise, noon, 2 pm, sunset, and 9 pm, and 
the entries were the readings of the thermometer ram gauge, 
wmd and weather The senes from 1822 to 1843, taken by Mr 
Goldingham and Mr Taylor, successive astronomers, was pubhshed 
in a foho volume with plates Trom 1837 the hours of observation 
were 10 a m , 4 p m , and 10 p m A further senes of observations 
by Mr Taylor, Major Worster, and Major Jacob, from 1841 to 
1850, has also been pubhshed * Hourly observations were taken 
from March 1841 to February 28th, 1861, when the senes was 


1845 are pieservcdj and aie now in the hands of the Koyal Society, but the mass of 
the original obseivations was lost m the fire The Simla observations were among the 
most extensive and carefully made records ever taken, and then loss is a great calamity 
IS legaids science, as well as a source of deep disappointment to General [Boileau That 
officei also pubhshed a useful volume of tables A collection of tables astronomical, 
mcteoiological, and magnetic il also for determining the altitudes of mountains,” by 
Lieut Colonel J T Eoiloau, computed at the office of II E I Co s naagneiic 
observatory at Simla (TJmballa, 1850) See also J A S B ^ xni, p 135 

In 1874 the first volume of the senes of meteorological observations, taken at Simla 
by Major Greneral Boileau, F R S , between 1841 and 1845, was published by order of 
the Secretary of State foi India The houily and daily means of all the instiuments 
obseived are given in a separate volume Copies of the woik have been placed in the 
hands of the pimcipal observers m India 

1 Reports of the British Association, xiv , p 3 

2 rheie aie the following manuscripts in the Gcogiaphical Depaitment of the India 
Office — 

^^Mcteoiological Journal kept at the Madras Obsoivatory for 1819 ” 

Meteorological Journal kept at the Madras Observatory for 1824 ” 

“ Meteorological Journal kept at the Madras Observatory in 1830 ^ 

3 Tlieio are pimted meteorological observations taken at Madras in 1841, 1842 
1843, 1844, and 1845 

Sec also — ^^Meteorological register kept at the observatoiy at Madias for the years 
1822-1843 by John Gokhngham and Thomas Glanville Taylor” (Plates Folio 
Madras, 1844) 

^ ‘‘Meteoiological observations made at the Honourable East India Company's 
Observatory at Madras^, by the late T G Taylor, Esq , F R S , Captain Worster^ 
M A , and Captain Jacob, Astronomers, 1841-50 ” 

The meteorological abstiacts fiom the Madras Obseivatoiy have Itieen published m 
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consideied complete, and discoiitmued as no longer necessary 
Since 1861 oliseryations have been registered thrice daily, and 
puhhshed weekly m the “ Fort St George Gazette,” hut they have 
not been collected in a separate volume A new anemometer was 
erected at the Madias Observatory in June 1864 Ram returns 
have been kept at 350 stations, more or less regularly, smee 1852, 
imder the control of the Revenue Board They wiH furmsh an 
mterestmg rain map of the Madras Presidency, showing the com- 
parative influences ol elevation above the sea-level, and proximity 
to the coast 

In 1846 the Court of Directors gave orders that a series of 
meteorological observations should be taken at a considerable height 
above the level of the sea, on the Nilgiri lulls, and sent out a set 
of mstruments for the purpose Mr Taylor, the Madras astro 
nomor, considered that no set of observations could really be con 
sidered valuable unless they were made on the summit of the peak 
oi Dodabetta, 8,640 foot above the sea, and within the influence of 
both monsoons A bungalow was accordmgly erected, and on the 
12th of January 1847 the mstruments were fixed, under the charge 
of John dc Cruz, an assistant of the Madras Observatory The 
mstiumcnts were an Osier’s anemometer, a standard barometer, 
theimomotcrs, and rain gauges , and the hours of observation were 
at 9 40 a m , and 3 40 pm, the supposed hours of ma^a and 
mimma At this gioat elevation, as in Colonel Sykes’s Deccan 
obsoivations, to bo noticed presently, there is not a smgle day 
tliroughout the year in which the pressure at 3 40 p m is higher 
than that at 9 40 a m On the 21st and 22nd of each month horary 
observations wore taken for 24 consecutive hours ^ Work was 
commenced m February 1847, and was contmued until about 1858, 
when the Dodabetta Station was abolished by Sir Charles Trevelyan 
Observations for temperature, ramfall, and directions of wmd at 
Dtakamund and Kotergm on the Nilguis, will be found in 


iho « Journal of Litoratuio and baence of Madron” bince 1833 Theie was a long 

hiatus in the publication ofthojomnal from 1840 to 1847, butinthe lat ei ye^the 
monthly meteorological abstracts le appeared, and have been continuously puhhshed 
over since Ihey aio signed by Mr Norman Robeit Pogson, the present astronomer 
at Madras, since 1861 

1 “ Proceodmgs of the Astronomical Society, vol xxm , p i7o -n i u ** 

2 "Meteoiologicalobbervations made at the meteorological bun^ow ra Dodabetta 

Peak, 8,640 feet above the sea, in 1847-48, under the directions of T G- Taylor, Esq, 
P K S ” boo also Colonel Sykes’s papei, Trans 1850, pi ii (xv ) 
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IHE TRIVANDRUM OBSERVATORY 


Ouchterlony’s report of the survey made m 1847, where there are 
also some remarks on the climate ^ 

The foundation of the observatory at Trivandrum was due to the 
great interest taken both by the late Hajah of Travancor and by 
General Eraser, the E/esident at his court, in the sciences of 
astionomy and meteoiology Mr John Caldecott received the 
appomtment of astronomer, and the building was erected, m 1836, 
on a hill 190 feet above the sea ^ Mr Caldecott died in Eecembei 
1849, and, during an interregnum of two years, Mr G Spershneidor 
registered the observations The Trivandrum observations will 
be found in several numbers of the “ Madras Journal of Literature 
and Science,” and the means of Mi Caldecott’s hourly observations, 
between 1837 and 1842, weie published by Professor Dove * 
General Cullen also had observations taken to ascertain the rainfall, 
from 1842 to 1846, at Cochin, KoUam, Alepy, Cape Comorin, and 
other points on the Tiavancor coast ^ But the best and most 
extensive observations in Travancor were made by Mi John Allan 
Broun, who formerly had charge of Sir Thomas Brisbane’s obser- 
vatory at Makerstown in Scotland, and airived at Trivandrum, as 
astronomer to the Bajali of Travancor, in January 1862 Ho 
contmued the series of meteorological observations at Trivandium, 
and, aftei two years consumed in the undertaking, he established a 
blanch observatoiy on the summit of the peak of Agustia-mulla, 
6,200 feet above the sea In reachmg this lofty site, paths had to 


^ ‘‘Geographical and Statistical Memoir of the Neilgheiry Hills’’ Presented to 
Parliament, and also printed in the “ Madias Journal,” xv, p 1 There is a seiies of 
meteoiological observations taken on the Nilgiri Hills by J Glen, from 1829 to 
1836, m the “Journal of the Physical and Medical Society of Bombay’ See also 
“ Tiavels in Peru and India, by Clements R Maikham,’ pp 3o9 and 382 , and tables 
in Mclvoi s Annual Reports on Chmehona cultivation 

See a sketch and plan of the building in the “Madras lournal of Literature and 
Science, ’ vol vi , p 56 and p 339 Mi Caldecott also published “ A notice accompany 
ing a series of meteorological observations made at Trivandrum ’ — Report^ Bnttsh 
Association, (pt 2 1840), p 28 “ Observations on the temperature of the earth in 

India ’ — Proceedings oj the Edinhwgh Royal Society, i , p 432 (1845), and “ Ob- 
seivdtions on the oulmaiy tcrnperatuie of the ground at Trivandrum from May 1842 
to Dec 1845 — Tiansactions of the Edinhuigh Royal Society, xvi, p 379 and 
Proceedings, n , p 29 
^ “ British Association Reports, ix , p 28 

^ Geneial Cullen also published a senes of barometrical levellings in the Madras 
Presidency — “ Reports of the British Association, ’ xv , p 22 , xvi , p 42 and xvii , 
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"be cut througb jungles infested by wild elephants, and tbeie weie 
delays owing to labourers running away, from fear and cold ^ 

Tbe Agustia-mulla Observatory was at last completed in March 
1866 , and from its platform the whole south of the Indian penm 
sula IS seen, from Cape Comorin to Cochin on one side, and to 
Adam’s Bridge on the other , an almost unequalled view Mr 
Broun has given a most interesting account of the observatory, and 
of the difficulties oveicomo in its construction, in his Report of 1867 
The assistants at this lofty observatory were arranged into three 
sets of four men each, according to their castes, the first set being 
Syrian Christians, the second Brahmans and Sudias, and the third 
Roman Catholics, relieving each other every three months The 
observations were commenced on July 1st, 1855 , but during Mi 
Broun’s absence in England in 1860 the observatory was allou ed to 
fall to pieces On his return in 1 863 he had it rebuilt, and a second 
series of observations was taken, which extended over ten months 
Mr Broun also caused a series of hourly observations to be taken 
in different yeais, simultaneously with those at Trivandrum and 
Agustia, at stations near the lattoi, and at 5000 feet lower level, 
one east and one west This series had special reference to questions 
connected with the atmospheric pressure, temporatuj e, humidity, 
and evaporation In 1 859 a similar series of hourly observations 
was taken at five different stations using about 1,200 feet one above 
the other, in connexion with the same meteorological questions In 
all these series the best instruments were used Base lines wore 
measured by Mi Broun on both sides of the Agustia peak, 
in Older to ascertain trigonomotiically the exact height of Iho 
observatory, and the lower stations When the Travancor Govern 
ment decided on aoolishmg the observatories in 1866, Mr Broun 
obtained leave for the continuation of a hmited senes to bo made by 
the two oldest and best of his native oh servers, and a Syrian 
Christian, his principal assistant, continued in charge, and forwarded 
monthly reports and abstracts of meteorological observations to 
Mr Broun, in Euiope 

Sir John Herschel’s suggestion, that hoiaiy observations should 
be taken for 24 horns together on foui fixed days of each year, 
received due attention from the Madras observers Such observa 


1 Report on the Observatories of IIis Highness the Rajah of Travancore,’’ by John 
Allan Broun, FRfe, Dtiector (Invandrum, 1857 ) Reprinted, in quarto, by 
Messrs King, 1874 ‘‘Reports of the British Association,” xxiv, p 25 , xxvii , p SO 
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OBSERVATIONS IN THE MADRAS RRESIDBNCT 


tions were registered, both, at the Madras and Trivandinm Obser- 
vatories, on December 20th. and 22nd, 1836, m January 1838 at 
both places, and also by Dr Oilchrist at Hnnsur in Jane and 
September 1838, in April 1839, and agam in 1840 ^ Dr Mouat, 
also, at Bangalor, took horary observations, in conformity with Sir 
John Herschel’s circulai, on the 21st and 22nd of March 1836 
His previons meteorological observations extended over the years 
1834 and 1836 ^ 

Eegisters of observations have been published, which were taken 
m the hiH regions of Wynaad and Ooorg Captain Minchin ob- 
served at Manantawaddi m Wynaad during the year 1832, and gives 
the monthly mean temperature at daylight, noon, the mean and 
greatest heat, and the number of days of lain ^ In Ooorg the 
register was kept at Mercara by Dr Baikie, who pubhshedhis notes 
on the chmate, with a table giving the montlily means of the 
barometer, thermometer, and hygrometer, observed at 6 am, 
10 a m , and 6pm* 

A diagram showing the meteorological condition of Sikandrabad 
for the year 1864 was lithographed and published at Madras m 
1866 It gives the amount of ozone, atmospheric pressure, rainfall, 
temperature of the air in sun and shade, the amount of humidity, 
and prevaihng winds The work is valuable, and does great credit 
to the mdustry and zeal of its author. Dr W Arnold Smith ® 

In the Bombay Presidency a regular register of the thermometer 
was kept for 26 years, from about 1816, by Mr Benjamm and 
Mr George Norton, of the Company’s service, but the leadmg 
meteorologist of India, who first classified and drew sound deduc- 
tions from his work, was Colonel Sykes This accomphshed observer 
kept a register m the Deccan and at Bombay from 1825 to 1830, 
and gave his results to the world in an elaborate paper which was 
read before the Eoyal Society in 1836 * 

Colonel Sykes pomts out that tho great features in his baro- 
metrical indications are the diurnal and nocturnal tides, embracing 

1 “ Madras Journal of Literature and Science,” v , p 214, vu , p 144 , viii , p 397, 
IX , p 454 

2 «J A S B,”vol v,p 296 

2 “ Madras Journal,” i , p 38 

1 Ibid in , p 338 . « 

2 There are several copies of this diagram in the Geographical Department ot the 

India Office , * a , 

8 “Philosophical Transactions,” No x (1836), p 161 “On atmospheric tide ^qnd 

the meteorology of the Deccan,” by Lieut Colonel W H Sykes, F R S 



COLOITBL SYKES 


285 


two maxima and two minima in tlie 24i hours, the former between 
9 and 10 a m and 10 and 11 p m , and the latter between 4 and 
6 pm and 4 and 6 am In many thousand observations there 
was not a solitary instance in which, the barometer was not higher 
at 9 to 10 am than at sunrise, and lower at 4 to 5 p m than at 
9 to 10 am His hygrometric observations, and those for the 
direction of the wind, were veiy complete and satisfactory The 
great feature as legaids wind m the Deccan is its extreme raieness 
from the north oi south 'Whirlwinds arc common in the hot 
months , columns of dust in the form of tiumpots, chasmg over the 
tieoloss plams, and carrying sand, straw, clothes, and baskets to a 
height of 200 foot in the vortex of heated an The deductions 
derived from the observations by Colonel Sykes woio important and 
numerous In the first place, they removed the doubts, previously 
entertamod by Humboldt, as to the suspension of the atmospheric 
tides during the monsoon in Western India , next. Colonel Sykes 
proved the existence of four atmospheric tides m the 24 hours, two 
diurnal and two nocturnal, and each consistmg of a maximum and 
TTnTn-mnm tido , as woU as tho occurrence of the tides withm the 
same hmit hours as m America and Europe He discovered that 
the greatest mean diurnal oscillations took place in the coldest 
months, and the smallest tides m tho damp months of the monsoon 
in tho Deccan , that tho diurnal and nocturnal occurrence of tho 
tide s was regular, without a single case of mtervontion , and that 
tho diuinal and annual oscillations wore trifling, compared with 
those of extra troincal climates Ho found that the annual range 
o£ the thermometer was less than in Europe, but that the diurnal 
range was much greater Ho also described tho remarkable circulai 
and white rainbows in tho Docoan, tho pecularities oi tho winds, 
the fro(iuonoy of calms, tho quantity of oloctnoity m the atmosphere 
under certam circumstances, and tho singular opacity of the atmo 
sphere in hot weather The tables which accompany this important 
paper show tho oscillations of the barometer, tho barometric obser 
vations at Poona, Bombay, and Mahabaloshwur, tho hygrometric 
observations, tho register of tho ombrometer, and tho prevaihng 
winds 

Tho Bombay Observatory at Oolaba was first established under 
Mr Ournin in 1823, but tho records previous to 1840 arc scanty 
and imperfect In the end of the latter year a set of mstruments, 
ongmahy mtended for Aden, wore transferred to Bombay, and 
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Mr Arthur B Orlehai, who was Elphmstone Professor of Astronomy 
and Mathematics, took charge of the obserTatoiy, at the lecjuest of 
Colonel Sykes His senes extends over the year 1841-42, and on 
the 16th of July 1842 Dr George Burst assumed charge of the 
Colaha observatory^ The results of Dr Burst’s meteorological 
observations from 1842 to 1844 were published monthly m the 
“ Journal of the Bombay Branch of the Asiatic Society ” He had 
tliree native assistants, and horary readings were registered of the 
barometer, thermometer, wet and dry bulb, and direction of the wmd ^ 
Di Burst had devoted much attention to meteorological subjects 
He collected a vast amount of data, and the newspaper he edited 
at Bombay is full of information respecting phenomena connected 
with the weather Dr Burst pubhshcd the results of a comparison 
of the observations of nme different barometers read every half hour 
for 24 successive hours a catalogue of remarkable hail storms 
from 1822 to 1860, in India and a notice of remarkable meteors ® 
He put theimoineters for recordmg solar and teriestiial radiation 
into use at the Colaba Observatory, and constructed a diagram of 
hourly barometric cmves at Bombay, comparmg them with those 
at Madras and Trivandrum Di Burst endeavoured to make the 
study of meteorology mterestmg, and in his very pleasantly 
written paper on the climate of Western India, he complained that 
“ picturesque and descriptive meteorology had almost altogether 
been buried under mmute instrumental details ” ® 

Dr Burst furnished General Sabine with observations taken in 
1843, consisting of the mean temperature, mean barometric pressure, 
mean tension of the atmosphere, and mean gaseous pressure at 


^ Dr Buist published an account of “the Obseivatones of India” m the Times of 
Indta^ June 15th, 1850 

2 “Meteoiological Obser\ ations, Bombay, 1842,” Dr Geoige Ernst, LL D , 1843 

“ Journal of the Bombay Branch of the Asiatic Society,’ i , pp 49-90, 145-200, 
255-354 

Piovisional Beport on the Meteorological Observations at Bombay for 1844 ^ 
(Cupar, 1845 ) 

“ Journal of the Bombay Branch, ' i , p 287, and printed separately 
“ Journal of the Bombay Geographical Society,’ ix , p 184 and p 1 

3 “Journal of the Bombay Bianch, ' i, p 207 and printed separately 

^ “Journal of the Bombay Geographical Society, ’ ix , p 104, and xii , p 1, and 
“ British Association Eeports,” xx , p 31, and xxiv , p 35 
5 Ibid IX , p 197 

® “ Sketch of the Climate of Western India,” by Di Buist — Repoits of the Bmtish 
Association^ xx , p 29 
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every second hotir These data formed the sub]ect of a paper 
read before the British Association by General Sabine in 1845, ’• 
and assisted in the explanation of the diuinal variation of barometric 
pressure General Sabme had already noticed, fiom obseivations 
taken at Toronto, that the aqueous and gaseous constituents ol 
baromctiic pressure, when presented separately, exhibited, m their 
variations, a striking accordance with variations of temperature 
The data supplied by Dr Ernst tended to confirm these deductions, 
which suggest an extension in height and consequent overflow of 
the column of au in the higher regions of the atmospliere, over 
the place of observation in the day time, when the surface of the 
caith IS gaming heat by radiation, and a contraction when the 
temperature is diminishing 

Dr James Murray was actively engaged in meteorological studies 
in the Deccan during the time that Dr Burst was at work m 
Bombay Ho registered a senes of observations at Sataia from 
1844 to 1847, consisting of means, maxima, and mimma, and daily 
ranges for each month , and had previously completed a senes at 
Mahabalcshwur, extending from 1829 to 1843,^ which had been 
commenced by Drs Walker and Morohoad 

Professor Orlebar resumed the charge of the Colaba Observatory 
in 1844, and superintended the registration of hourly readings in 
1846 Ho prepared a series of hygrometne tables, based on those 
of Major Boilcau ‘‘ In 1846 the Oolaba Observatory was handed 
over to Captain Montriou,® of the Indian Navy, who had the obser- 
vations registered every two hours His elements wore atmospheric 


1 “ Biitish Association Reports,” xiv , p 73 Reprinted ui the “ M idias Journal of 
Iiiterature and Science,” xiii , p 106 

^ See bis ‘‘ Observations on the climate of the Mababalesliwur lulls ” — Journal of the 
Medical and Physical Society of Bomhayy i , p 79 (1838) , and “ Notes on tbo meteo 
rology of the Sattara Territory foi 1848” — Journal of the Bombay Geographical 
Soaety, vol ix , p 13 (1850 ) 

See also Ins paper entitled I?ractical observations on the natnio and effects of the 
bill climates of India, in wbicli be gives the mean temperature at Simla, XJtaka 
mund, Darjiling, Kotagiu, Landur, Maliabalesbwni , &c — Tramactiom of the Medical 
andJ^hysical Society of Bombayy yo\ vii , p 3 (1844) 

^ ‘‘^Motoorological Observations, Bombay, 1845” Aitbur B Orlebar (Bombay 
1846 4to) ‘^On magnetic and meteorological observations at Bombay,” by A B 
Oilebar Eepoits But Ass y p xvi , p 28 

^ Joninal of tlio Bombay Bianch,” ii , p 309 

® ‘‘Observations made at tbe Bombay Observaioiy for 1847” C W Montiiou, 
Commander; IN” P irt ii , mete orological (Bombay, 1851 4to ) 
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piessure, temperature of the free air, of the stiatum of an m con- 
tact with the ground, of the ground six feet below the surface, o£ 
the wet and dry bulbs, the force and direction of the wind, rainfall, 
evaporation and clouds Ho also gives tables of means Captain 
Montriou was succeeded by Lieutenant Lergusson, of the Indian 
Navy, who held the appomtment until 1864’ In his time the 
instruments were in an open shed like bmlding at Oolaba, fitted 
with screens to regulate the absence of glare and sunshine The 
observations were horary, and he pubhshed summaries of results, 
with diagrams of diurnal changes of the meteorological elements, 
and of variations of temperature® Lieutenant Pergusson was 
succeeded by Mr MEorland, and Mr Chambers has continued the 
senes down to the present year 

In 1862 five complete sets of new and verified instruments were 
sent out from England, and placed at Belgaum, Poona, Bombay, 
Disa, and Kaidchi, and the Court of Directors hoped that the 
zeal of the medical ofideers at these stations would ensure the duo 
registration of observations, without entailmg any public expendi- 
ture But the arrangement would not work, and in 1866 two 
European soldiers, previously instructed at the Colaba Observatory, 
were told off for service at each station, on a salary of Bs 26 a 
month There have been two daily registrations, at 9 30 a m and 
3 30 p m , of barometric pressure, temperature of air and evapora- 
tion, direction and pressure of the wind, and dew pomt, and one 
daily observation of maxima and minima of thermometer in the 
sun and on the grass, and of the air and evaporation, of the ramfaU 
and of ozone 

In 1850 Colonel Sykes contiibuted another valuable paper, om- 
bodymg the results of the further progress that had been made m 
India up to that date It is entitled A discussion of the meteoro- 
“ logical observations taken in India at various heights, embraemo’ 
“ those at Bodabetta on the Nilgiri hills at 8,640 feet above the sea ”® 
The paper contains many important generahzations, and the addi- 
tional information gives occasion for a further examination of the 


1 “Meteorological Observations” Bombay, 1853, Lieut EFT Fergusson IN 

Also 1857 (Bombay, folio, 2 vols 1855,) and 1859-64 ’ 

2 A Report on tbe subject of tbe rainfall in the Deccan, and on the climatic 
disturbance apparent durmg 1861 and 1862, was published m 1863 See “Sombav 
Selections, No 78, N S 

3 “Philosophical Ttansactions” (1850), pt ii xv 
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phenomena of horaiy oscillations, and the times of ehh and flo-w oi 
atmospheiic tides at an increased number of ohservmg stations, some 
of them, like Dodahetta, at great eleyations above the sea Among' 
other deductions. Colonel Sykes points out that climate is noti 
absolutely dependent on latitude, but is affected by numerous local 
circumstances Thus the three hill stations of Mahabalesh’wur, 
Mercara, and TJttray Mullay in Travancor are exactly the same 
height above the sea,^ but widely separated as regards latitude - 
The moan temperatures of Mahabaleshwur and Mercara are almost; 
identical, while TJttray Mullay, which is much nearer the equator', 

IS 3° 35' lowei It is ■mthin the infLuonce of both monsoons - 
Colonel Sykes points out great anomalies in the hours of tiro 
occurrence of maxima and minima of temperature at Madras, 
and remaiks upon the range of temperature at Calcutta, Sataia, 
Mahabaleshwur, and Dodabetta The Dodabetta temperature, at; 
8,642 feet, compared with that of Mahabaleshwur, at 4,600 feot, 
has a decidedly dimmished daily, hourly, and annual range Th.o 
probable souices of error in the degree of humidity m the an, as 
represented by the wet bulb observations in India, are discussed, 
at some length, and Colonel Sykes recommends caution in gene- 
ralizations from a limited number of local observations for tlio 
determination of the dew point He then gives a most valuable 
comparative summary of the amount of rainfall in various lati- 
tudes, and at dillorcnt heights above the sea , showmg that, on tHo 
ghats, the elevation of gicatest fall is 4,600 feet above the sea ; 
and that there is an oxtraordmary difference between points on tlio 
western rim of the ghats and others a few miles further cast A.1, 
Mahabaleshwur the fall in 1849 was 338 inches, and at Panoli- 
gunny, only 11 miles to the eastward, 68 inches The phenomena, 
of wind, fogs, and electricity are also discussed Colonel Sykes’ a 
paper is accompanied by tables showing the mean oscillations of tli© 
barometer at Calcutta, Bombay, and Madras , and the mean horary- 
oscillations at Calcutta from 1846 to 1848, and at Bombay and. 
Madras from 1843 to 1846 

Of late years themcreased attention that has been paid to samtary 
measures, to the causes of periodical fammes, and to the phenomena, 
of cyclones, has led to a more systematic study of the laws affecting 
the changes in the atmosphere over India It has been seen ho-w 


fl3441 ) 


1 4,500 feet 
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zealoTosly the study of the law of storms was pursued/ on the 
puhhcation of Colonel Eeids work hy Piddington at Calcutta, 
Biden at Madras, and Buist and Thom in the Bombay Presidency 
At about the same tune the Government of India gave some atten- 
tion to the more complete registration of meteorological data, with 
reference to the prospects of the harvests On the 21st of January 
1846 the collectors were ordered to submit reports, and in 1847 
they were supphed with thermometers and ram gauges Por three 
years these statistics were given in the Annual Hevenue Beports, 
but in 1862 the instruments were made over to the medical officers 
at the several stations, who were charged with the duty of keeping 
registers of the rainfall and temperature It appears, howevei, 
that these records were not satisfactorily kept The hours of obser- 
vation were nominally at sunrise, 10 am, 4 pm, sunset, and 
10 p m 

in 1863 Mr Glaisher prepared a report upon the meteorology of 
India &om aU the data that were then accessible His most rehablc 
sources of information were the observatories at Madras and Bom- 
bay, but he also availed himself of a great mass of observations 
taken at other stations He found those for humidity of the air to 
be far too few, as well as those for solar evaporation Mr Glaisher 
discussed his materials with a view of rendering the results apph- 
cable for the purposes of the Army Samtary Commission, and 
especially endeavoured to indicate, at different seasons of the year, 
the height at which the Enghsh climate is most nearly approached 
The most valuable and rehable section of his report is that on the 
fal of rain m India AU the materials that could then be collected 
were exammed and utilized by Mr Glaisher, but they were far 
horn satisfactoiy, and he expressed a hope that future meteorologi- 
cal observations m India might bo carried out under some general 
system, and on a umform plan, both with respect to instruments, 
their position, and general mstructions ^ 

Admiral BitzBoy’s mtroduction of the system of wammgs and 
forecasts m England gave a fresh impetus to similar investigations 
m the east The Admiral’s “weather book ” was pubhshed in 1863, 


^ Seep 36 

* ‘ Report upon the Meteorology of India in relation to the health of the tioops ” 
by James Glaisher, FES In the “Report of the Royal Commission on the Sanitary 
State of tne Army in India ’ I , pp 781-943 (London, 1863 ) 
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and in March 1866 a Meteorological Committee was appointed at 
Calcutta, to consider the best means of estahhshing a system of 
observations for the protection of that port The Committee 
recommended the appomtment of observers, generally assistants m 
the Electric Telegraph Department, to be stationed at a series of 
pomts round the coast of the Bay of Bengal, and m some othoi 
directions, which should be m telegraphic commumcation with 
Calcutta They were supphed with instruments for observmg the 
barometric pressure, humidity of the air and ramfall, and were to 
observe at 9 30 am and 4pm Their observations wore to be 
transmitted daily by telegraph, and to be received at the meteoro- 
logical observatory attached to the Surveyor G-enoral’s Office at 
Calcutta, whence, if necessary, they were to bo communicated to the 
master attendant The Committee also recommended that the 
thermometneal observations should be restricted to six first class 
stations , namely, Patna, Monghii, Hazaribagh, Berhampur, 
Shillong, and Goalpara ^ Sheds of umform pattern were ordered 
to be erected for dry and wet bulb, and maximum and mmimum 
thermometers The second-class stations were to be those under the 
Medical Department, whore the rainfall only was registered 

These measures wore followed by the appointment of Meteoro 
logical Boporters to the Governments of the Pun 3 ab, the North-West 
Provinces, and Bengal Di A Neil was appointed for the Punjab 
in 1866 The records fiom the various stations,^ comprising regis 
trations of atmosphern pressure, humidity, temperature, lainlall, 
and force and direction of the wmd, woie foi warded to him 
monthly besides daily registers of rainfall at 32 stations, from the 
Eovenue Returns , and he prepared an annual oondonsod report 
on the general baiometrio phenomena, with barometric and wind 
charts ^ 

Dr Murray Thomson, the meteorological reporter for the North- 
West Provinces, assumed charge in Eebruary 1866 In the first 


^ Jessor, Gaya, Cachar, and Debmglinr have since been added 

^ The stations weio Lahoio, Multan, bhahpoi, Dera Ismael Khan, Peshawur, Rawal 
Pindi, Seallcot, Srinagar, Bahawdpui, Leh, Dalhonsio, Rungi, Ludiana, and Hos 
hiarpur 

* See “ Annual Eeports of the Meteorological Observations registered m the Punjab,' 
by Dr A Ned 1867, 1868, 1869 

Dr Neil also supplied a summary of the -weather in the Purgab for 1868, which is 
pnnted m the 5th Report of the feanitary Commissionoi with the Goveinmout of 
India (1868), p 13 

T 2 
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yeai lie receiTed letmiis every month from 23 stations, of which 
tliree were m the Himalaya above 5,000 feet, and the rest on the 
plams at elevations fiom 1,800 feet atAjmir to 250 at Benares 
Six of these had complete sets of instruments , namely. 


Enrki, Agra, j Jhansi, 

Naim Tal, Ajmii, | Benares 


The of&cers m charge are generally the civil surgeons of the 
stations, and the barometers are read at all the extreme periods of 
the daily oscillations Two volunteers also supphed valuable meteo- 
lological data, namely, Di Bow from Chunai, and Mr Hennessey, 
of the Great Trigonometrical Survey, from Masauii, and afteiwaids 
from Behra The second class stations, where observations arc 
taken at 6 and 10 a m and 4 and 9pm, are the civil and military 
hospitals Di Murray Thomson, in the first year, delivered 
lectures on meteorological instruments and then use, at the Agra 
Medical School His Bepoit foi 1866 contains a geneial retrospect 
of the weather, and monthly tables of the barometric readings at 
10 a m and 4 p m of the dew pomt , elastic force of vapour , re- 
lative humidity , the thermometer exposed and in shade, and six 
inches below the surface of the ground , the rainfall and wmds ^ In 
1868 the number of stations was 14, namely, Chakrata, Dehra, 
Burki, Nairn Tal, Mirut, BareiUy, Buttehgur, Agra, Lucknow, 
Ajmir, Goiuckpui, Allahabad, Benares, and Jhansi Each yeai, 
from the materials submitted to him. Dr Murray Thomson drew 
up an annual report, giving a retrospect of the weather, remarks on 
the chmate, and tables of means ^ 

In the Central Provinces sets of instruments were distributed to 
nme stations , namely. 


Nhgpm, Seom, Chanda, 

Jabalpur, Sdgar, Pachmari, 

Baepui, Hoshangabad, Sambalpui 

The first four date from 1868, and the other five were added in 
1870 They are under the superintendence of the civil surgeons 
The rainfall is also carefoUy registered by the canal officers, and 


1 “ Report on Meteorological Observations in the N W Provinces,” by Di Murray 
Thomson, 1866 It is published as Appendix C to the third “Annual Sanitary Report 
for Bengal ” (Calcutta, 1867 ) 

^ “Report on the Meteorological Observations in the North West Provinces for 
1868, ’ by Di Murray Thomson, Reporter on Meteorology Printed in the “ Selec 
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a great deal of information on that branch of the subject will bo 
found in the various irrigation reports 

On the 1st of Apiil 1867 the ofiB.ce of Meteorological Reporter to 
the Government of Bengal was established, to cairy on the system 
of storm warnings for the protection of the port of Calcutta, and to 
perform duties similar to those of the Meteorological Reporters who 
had already boon appointed for the Punjab and the North-West 
Provinces He was also to examine existing records, and undertake 
their supervision, and conversion into a form in which they might 
prove useful The reporter’s work was thus divided into two 
branches , the collection of data, and its utilization 

The appomtmont was accepted by Mr H P Blanlord, who had 
already done good service in the geoloigical survey in 1857-62, on 
the Nilgiri hills,^ among the crystalline limestones of Coimbator and 
the sandstones of Trivicary, as well as with his brother in Oattack in 
1856 The ofiBce work consists of sending daily reports to the news- 
papers, weekly to the “ Calcutta Gazette,” monthly abstracts and 
rainfall reports from the different stations to the Board of Revenue, 
and of preparmg storm warnings and special reports In 1868 the 
first and second-class stations were equipped, and in 1869 they were 
in good working order, while some additional stations were esta 
bhshed The elements recorded at the first class stations were the 
atmospheric pressure, mean and extreme temperatures of the air, 
solar and terrestrial radiation, humidity, rainfall, wind and propor- 
tion of clouds , and the hours for observation are 4 a m , 10 a m , 
4pm, and 10 p m ® The stations wcio at Akyab on the Aiakaii 
coast. Raise Point Lighthouse neai the mouth of the Mahanadi, 
Oattack, Sagar Island at the mouth of the Ilugli, Chittagong, Cal 
cutta, lessor, Dacca, Darjiling, Silchar, Shillong on the northein 
slope of the Khasia hills, Goalpara, Berhampur, Monghir, llazari- 
bagh, Gaya, and Patna Mr Blanfoid also received reports from 


tions from the Eecoids of the Government of the N W Piovmces hccond senes, 
vol 1, (1870) 

Di Muiray Thomson supplied a summary of this report to the banitaiy Oommis 
sionoi, and it is punted m the 5tli Ropoit, p 13 

Ihe banitaiy Commissionei in the Central Piovmces has also taken steps to establish 
a numbei of meteorological stxtions, on the same plan as those in the North West 
1 bee page 227 (note ) 

^Most of the stations are m charge of electric telegraph assistants, and ihe instru 
ments supplied to each station are two mercuual barometers, dry and Met bulb and 
maximum and minimum thcimometers a glass imnimum ladiatmg theimometei, a 
Robinson s anomometei, rain gauge, ind wind vino 
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Benares, Rnria, Madras, and Port Blair , from Mr Nnrsmgrow’s 
observatory at Vizagapatam, where the register is uniform with those 
of the Bengal stations , from the manager of the Tea Company’s 
garden in Upper Assam, and of the rainfall horn the chinchona 
plantations m Sihkim, and on the Khasia hills Mr Blanford 
also set on foot a system of meteorological registration in the 
Indian seas, on a small scale, and registers are now hept on hoard 
SIX of the British India Steam Navigation Company’s vessels 
The barometers have been compared with the Calcutta standard 
The third class stations, of which there were 36, only record the 
ramfall 

In his annual reports, Mr Blanford digested the information ho 
received from the numerous stations, and showed the results in a 
series of tables These include the monthly means of atmospheric 
pressure,^ the monthly mean pressure at all the stations reduced to the 
sea level, the maximum, minimum, and mean monthly temperatures, 
humidity, seremty, comparison of serenity, solar radiation and mean 
temperature m hot weather months, rainfall, comparison of rainfall 
with averages, summary of observed wmds, and monthly wmd 
resultants There is also a sketch of the normal character of the 
monsoons, with notices of the storms on May 1st and 13th, June 6th 
and 10th, and October 7th and 8th of 1869 ^ Mr Blanford sup- 
phes memoranda on the chief characteristics of the meteorology of 
each year to the Samtary Commissioner ^ " The accumulation of 
“ trustworthy and systematic observations,” Mr Blanford reports, 
“ which far exceed anything previously available for Bengal, has 
“ admitted of a more scientific discussion than had previously been 
“ practicable , and a beginning has been made to educe from the 
“ tabulated and reduced results some general conclusions ” 

The Sanitary Commissioners in thethiee Presidencies have greatly 
promoted meteorological science, in the well founded expectation 
that systematic observations over wide areas would enable them to 


1 He communicated a paper on baromettic irregularities to the “ Journal of the 
Asiatic Society of Bengal, 1870,” pt ii , No 2 

2 See also the “Report on the Calcutta cyclone of October 5th, 1864,” by Colonel 
Gastrell and Mr H F Blanford, noticed at page 38 

® Ml Blanford has submitted annual reports, “Reports of the Meteorological 
Observer to the Government of Bengal, ’ since 1867, and Administration Reports 
See also the “ 5th Report of the Samtary Commissionei with the Government of 
India (1868), ’ p 13 
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form conclusions as to the effects of climate on the diseases of the 
country In 1865 the Madras Sanitary Oomnussioner, Mr Ellis, 
prepared and submitted a scheme for recordmg meteorological 
observations at each of the chief, civil, and mihtary stations, which 
received the sanction of the Supreme Government > The stations 
are under the superintendence of the senior medical officer, and 
the copies of the registers are forwarded half monthly to Mr Pogson, 
the astronomer at Madras, for reduction, who prepares the annual 
reports The Sikandrabad register dates from July 1863, that of 
Trichindpalh from July 1866 The establishment of the 11 other 
meteorological stations was sanctioned in 1867, and 12 had com- 
menced work m April 1870 — 

1 Salem (1st December 1867) 

2 Bangalor (1st January 1868) 

3 Balldri (^Ist Eebruary 1868) 

1 Ooimbator (1st Eebruary 1868) 

6 Maduia (6th Eebruary 1868) 

6 Cochm (16th March 1868) 

7 Karnul (16th April 1868) 

8 Trichinapalli (1st July 1868) 

9 Negapatam (16th July 1868) 

10 Masuhpatam (17th August 1868) 

11 Sikandrabad (1st July 1869) 

12 Jakatala (17 th April 1870) 

The stations aio equipped with complete sets of meteorological 
instruments, and the observations mo recorded by paid observers 
who have been trained m the Madras Obsorvatorj- The backward 
state of the meteorological publications of Madras arose entirely 
from the circumstance of the astronomer having no European 
assistant , but a remedy was provided in 1871, and the arrears will 
now be duly worked up The registers of rainfall at 216 stations 
are kept by the Sheristadars and forwarded to the Astronomer 
They are now placed on a bettor footing, and more accurate 
gauges have been supphod There is also an excellent private 
observatory at Vizagapatam belonging to Mr G V Jaggaran, which 
IS supermtended by Mr A V Nursingrow The monthly results 
are published annually, and Mr Blanford speaks highly of them 
The meteorological registers at the Bombay Observatory have 
always been regularly kept, and yearly abstracts by Mr Chambers, 
who has been the Superintendent smee 1866, are published with the 
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Reports of the Municipal Commissioner ^ These abstracts give the 
pressme of the air, temperature, dew point, humidity, rainfall, and 
foice of the land and sea winds for each month Half yearly Meteo- 
rological Reports, hy Mr Chambers, are also regularly transmitted 
to the Astronomer Royal But the observations taken at the five 
other stations in the Bombay Presidency were sent to the India 
Office, where no use was made of them, and several sets were lost 
The machinery is, however, available for making important 
scienMc deductions from observations taken at points scattered 
over the greater part of India, all of which are in regular communi- 
cation with central stations Mr Blanford has pointed out that the 
mstribution of relative pressures is an important object of inquirv 
because the local charactei of the southwest and probably of the 
north-w^t monsoon is greatly affected by its variations in diffeient 
years There are other points which lequire a leiy wide field of 
observations foi their elucidation , and thus Bengal, oi any one 
local piovmce, cannot usefully be treated independently of the 
other parts of India It is thus necessary to include the data of 
a wide area, and, indeed, of the whole Indian Empire, in one 
general Meteorological Repoit “The business of a meteoio 
logmal department,” says Mr Blanfoid, “is to discuss as 
well as to record facts, to compare and correlate them under 
the guidance of accepted physical laws, and to endeavour to 
trace out the causes which operate in producing the normal 
features of om seasons, as well as those of their irregularities, the 
.c mfluence of which on the welfare of the country has 

of late years, been too painfully obvious In oider to do this’ 
however, with any degree of completeness, a uniform system’ 

“ Blngar”^^*^^^ extended much beyond the limits of 

In 1872, Dr Eorbes Watson, the Repoiter on the Products of India 
to the Secietary of State, prepared an elaborate papei on the con- 
ditions under which the wet and dry bulb thermometer should be 


1 Annual Eeports of the Municipal Commissioner of Bombay, 1866 App i p 45 
SynnKMent of ft. Govein„..t Obftrv.tor,, Cohb. IsSl IsSSs WO 
Statistics of the lainfall will be found m the “Bombay Times ’ Diiectones 
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employed, to give accurate results as an hygrometei This paper 
represents a vast amount of laborious work and careful thought, and 
the tables of observations that accompany it tend to show that the 
results hitherto obtained by the use of the wet and diy bulbs aio 
neaily worthless After giving the evidence on which his conclusions 
are founded, Di IPoibes Watson proceeds to suggest the steps that 
should be taken to asceitain the conditions undei which it may bo 
possible to obtain rehable results from the use of the wet and dry 
bulb thormometei Mi Buchan, the Secretary of the Scotch 
Meteorological Society, has cxpiesscd his sense of the great value oL 
Dr Watson’s paper, and of the admirable manner in which the 
different points have been investigated and discussed , and he has 
pomted out the importance of the discussion to the practical workmg 
out of the problem of Indian meteorology Dr Watson’s paper 
ought to bo in the hands of all observers in India But it has not 
yet been punted 

During 1873 the svstem of meteorological registration which had 
been established by Mr Blanfoid was carried on, and he received 
the monthly abstracts of results from the ISTorth-Wost and Oontial 
Provinces, but not from other parts of India Such obstacles to 
work were always to be expected so long as there was an indepen- 
dent system of registration in each provmce This absence of 
central control was noticed and deplored, not only m India and in 
England, but in other countries , and it was especially the sub]ect 
of remark m the “ Zeitschrift ” of the Meteorological Society of 
Vienna In the North-West Pi evinces theie wcio 14 meteorological 
stations, undei the dncction of Dr Murray Thomson, who prepared 
the annual lepoit , and twelve in the Punjab 

It IS impossible to exaggerate the importance of placing Indian 
meteorology on an efficient footmg, when it is considered how 
absolutely the crops and with them the very existence of the 
people depend upon the legularity or otherwise of the wmds and 
rains, and on an mtelligont comprehension, based on long senes 
of observations taken over a vast area, of the laws which govern 
them 

The most valuable meteorological woik during 1873 was 
Mr Blanford’s paper on the wmds of Northern India in rela- 
tion to the temperature and vapour constituent of the atmo- 
sphere Its object IS to describe the normal wind curionts of 
Northern India and thtii annual variation, and to trace out then 
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ongia and causes so far as these can be discovered in the local 
physical changes of the atmosphere Mr Blanford describes the 
winds of the principal geographical regions of North India m 
detail, commencing with the Punjab In this part of the area 
under discussion the currents from the westward predominate as a 
rule throughout the year In the most northern part of the Punjab 
westerly wmds prevail m the cold and hot dry months, easterly m 
the rainy months In the central districts northerly wmds pre- 
dominate over southerly, havmg in the cold months a westerly 
tendency, but drawmg round to the north east as the hot weather 
comes on, while as the ramy season sets in the winds tend to oast 
and south east, returning to west after the rain ceases in Septemboi 
In the southern part of the Punjab and Sind easterly winds never 
prevail, and southerly, south westerly, and north westerly winds 
predominate— the two formei in the rainy months, the last in the 
cold and hot dry season In the coldest months the winds veer 
towards the north The G-angetic plain, sloping from an elevation 
above the sea of 900 feet eastward to 160, is skirted on its northern 
edge by the chain of the Himalaya, which determmes in a great 
measure the direction of its pi evading winds Those fiom the 
north west and south east much exceed those from other quarters 
The change from the westerly to the easterly direction accompames 
the change from the hot and dry season to the rams, and from 
easterly to westerly that from the rams to the cold season The 
plateau of Eajputana is somewhat elevated above the Gfingetic 
plain, varymg from 800 to 1,800 feet above the sea level Winds 
from west and south west greatly exceed those from other quarters 
in the southern districts, commencmg as early as Pebruary and 
continmng tdl November, when they are replaced by northerly and 
north easterly winds There is a similarity to the winds of the 
southern Punjab The Central India region is considerably broken 
up into valley and mountam, so that the winds are more influenced 
by merely local conditions than m the more northern a^s 
Westerly winds on the whole prevail Central India participates 
m the characteristics both of the plams of Northern India and of 
the Peninsula, which last is under the influence of the true south 
west and north-east monsoons In the Gangetic delta the wmter 
monsoon becomes well estabhshed in November, blowmg from the 
north As the season advances the wmd draws round towards the 
west, and eventually backs by south-west to south and south-east. 
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in wliieh direction it blows during the ramy season and till Sep 
tember In October the winds are chiefly easteily, but unsteady 
and inclined to be stormy The local configuration of the Assam 
valley, forming an open passage for the monsoons to pass to and 
from the region north of the Himalaya, afCects its winds On the 
whole the characteristic of Assam is the prevalence of easterly 
winds, which is here as conspicuous as that of the westerly winds 
over the Gangetic plain and Punjab 
It will be seen that the winds of Northern India are very different 
from those of the adjacent seas Instead of two monsoons from the 
noith east and south west alternately prevailing during about eq[ual 
periods of the year, there are three distinct seasons in which special 
winds prevail, the directions of which mainly depend on the relative 
positions and directions of the mountain ranges and plains During 
the cold weather months, November to January, hght westerly and 
northerly winds blow from the plains of Upper India down the 
valleys of the Ganges and Indus, and across the table-land of 
Oential India, and join into the north-east monsoon of the Punjab 
The easterly winds of the Assam valley add to this current In 
April and May, as the hot weather comes on, the winds of Northern 
India become more westerly and powerful, and take the form of the 
hot wmds, blowing till sunset, and then being followed by calms 
At the same time southerly winds are commencing on the coast, and 
are felt from Smd across to Bengal, but only at intervals and feebly, 
except near the sea In Juno the south west monsoon, bemg 
estabhshed m the equatorial ocean, sots in round both coasts of 
the penmsula, penetrates up the valleys of the Indus, Narbada, and 
Tapti, carrymg a west or south west current ovei Central India, and 
from the Bay of Bengal pouring up the funnel shaped openings 
occupied by the Ganges delta, whence, turnmg westward, it passes 
up the Gangetic valley towards the Punjab, which seems to be the 
hunt of the south-easterly winds This is the period of the rainy 
season m Northern India In October, as the south oast monsoon 
ceases, the southerly current is reouivcd towards the heated region 
along the Coromandel coast, and blowing as a south-east wind, 
causes the autumn rams, which some writers have erroneously 
attributed to the north oast monsoon 
The seasons of Northern India present three distinct phases the 
cold season, from the end of the rams in September to March , the 
hot season, characterised by a dry atmosphere and great diurnal 
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range of temperature , and the ramy season, in which the tempeia- 
ture is moderately high and equable, and the air humid At the 
close of the lams, m the eud of September, the temperature of 
Northern India, from the Punjab to the sea, is nearly umform, ah 
about 81° 01 82 But eyaporation and radiation to a cloudless sky 
soon reduce the temperature of the interior below that of the 
maritime regions, and in January the Punjab is about 11° colder 
than Bengal, the plains of the Noith-West Provinces being about 
midway in temperatuie between the two In March the advance 
of temperature in Central India has brought out two thermal foci, 
one on the west in Bajputana, and the other on the east, in the 
hilly tracts of Western Bengal In Apiil the Central Indian 
thermal focus is well developed In May the theimal focus has 
gone further to the north-west, and lies m the northern part of the 
Eajputana plateau In June it has reached the Punjab, the tempe- 
rature theie using to 95° and more, while that of the south of India 
begins fall, consequent on the rams In Julj the Punjab ranges 
above 90°, while the gieater part of Central India is below 85° 
After July the temperatme agam falls, so that by the end of 
September it is nearly equahsed all over Noithern India 


Thus in the cold weather there are two foci of mmimum tempera- 
tuie, one in the Punjab, and the other in Assam, and the isotherms 
nearly conform to the paraUels of latitude In the hot months a 
focus of heat is formed m Central India, round which the isotherms 
are bent, the temperature on the coasts and m the northern plains 
being considerably lower than that m the interior Pmally, during 
the rainy season the seat of highest temperature is m the Punjab 
e coo est regions then being those oE the maximum rainfall, 
consisting of two tracts extending from the coasts of Bombay and 
Bengal along the course of the monsoon currents 

The available data for discussing the atmospheric pressure are 
imperfect, but, subject to this explanation, the mean pressure 
re need to sea level, m October, is nearly uniform over Bengal, in 

mlniflt the foUowmg 

rST w ^^t most m the 

North-West Provinces and Western Bengal, and m December an axis 

^ ^attack to the 

Thfdi'J h f ^ northwest and southeast direction 

Tn M f ^ pressure remains much the same until Pebruary 

arc a rapid fall takes place m Northern India, but the line 
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of highei piessme still lemains, extending now from north, western 
India acioss to the coast ot Arabia, round the delta of the Ganges 
In Apiil, with a continued rapid fall, a tiough of low pressure 
becomes apparent, which extends fiom the head of the delta of the 
Ganges into Central India In May this area of low pressure 
occupies a hne from Western Bengal to Nagpur, and in June the con 
ditions are generally similar, but with much reduced pressure m the 
Punjab, in the north west of which province the absolute minimum 
IS probably to bo found In July the minimum of pressure is 
reached without important relative change In August a rise 
begins, greater over Northern India, which continues during Sep- 
tember and October, when the uniformitj' of pressure is once more 
approximately restored The distribution of pressure follows 
within certain limits, that of temperature in an inverse ratio of 
intensity Mi Blanford’s conclusion is that these changes of 
pressure aie influenced by the proportion of aqueous vapour in the 
air by carrying heat from the lower to the upper strata, and by 
arresting solai and terrestrial ladiation, thus equalising the tem- 
perature of the air column In general terms he concludes that 
the changes of temperature are the principal causes of the variations 
of pressure 

There is evidence that anti-monsoon cmients blow in the upper 
strata of the atmosphere, at the various seasons of the year, and at 
varying elevations, causmg correspondmg modifications m the 
general temperature , and Mi Blanfoid is inclmed to attribute 
the rams of the cold season to the descent of the anti monsoon, 
current fiom the south This valuable paper indicates the direc- 
tion which future investigations must take, and the practical 
importance of the conclusions to which they will lead The baro- 
metric pressure has a direct influence on the wmds, and the winds 
on the rainfall, and when these elements are thoroughly understood, 
it IS probable that the normal or abnormal character of a year’s 
meteorology may be known as early as April ^ 

Mr Blanford’s Meteorological Report for the year 1873 was the 
seventh that had been submitted since the Department was estab- 
lished in 1867 It was the first which had to treat of a year of 


1 feeo also “ Ihe wmds of Northern India in relation to the tempeiatuie and vapour 
constituent of the atmosphere,’ bv Henry ¥ Blanfoid, FGS {Proceedings of the 
Royal Society No 150 1874) iThe more complete papei is published in the 
“ Philosophical I ransactions,” vol 164, pt 2 No xvii , p 563 
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disastrous drought and serious failure of crops, leading to a 
threatened famine m the Lower Provinces 
India is pre-eminently a country in which the systematic study 
of meteorology promises to he attended with the greatest and most 
speedy results Thepecuharities which have aheady been observed, 
justify the expectation that, when a more complete knowledge has 
been obtamed, a forecast may be made of the seasons, so that 
their probable character may be known for some months m advance 
The most important question is that of the causes which determine 
the distribution of rainfall and its irregularities, and Mr Blanford 
says, m his Report for 1873, “ that it is within the power of science 
“ to solve this problem, I see no reason to doubt ” 

That any progiess had aheady been made was, however, still due 
to the voluntary association of the meteorological officers of Beno*al 
the North-West and Central Provmces, and Berar, with a view to the 
free mterohange of results, and their umfication But the Puniab 
registeis were untrustworthy and not comparable, and nothing ws 
then received from Bombay 3 Madras, or Burma It was then only 
possible to frame a conception of the general distribution of pres- 
sure and temperature over about half India and its seas It was 
not, however, possible to gam a satisfactory understanding of the 
meteorology of any part of India, and therefore to derive from the 
meteorological system the reaUy valuable information which a sound 
methodical system is capable of affording, until the whole of India 
and Bmma was brought mto one nexus, so that the records of aU 

could be studied as a whole Ceylon and Smgapore have long been 
associated with Bengal ° 

In 1873 there v«ere 18 first-class stations m Bengal, at which the 
foUowmg meteorological elements were observed —Atmospheric 
pressure, temperature of the air, extreme temperatures, tempeSe 
ar evaporation, temperature of grass, nocturnal evaporation 

of days’ 

of rainfaU, wd, and mean diurnal movement of wmd Therewere 
0 second class stations, to which two were added, mcludmg one at 

Tmg ramlaH It was arranged that there should he a Jleten 
rologi^ Obserratory at Calcutta, Su. George oZhdl 

1 -na. Budget for the building and for the self-register^ 

constructed in England Self registering 

nemometers, givmg a simultaneous record of the direction and 
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Telocity of the wind, were much needed, to obtain a knowledge of 
the real movements of the an The first has lately been set up over 
the Calcutta Meteorological Ofldee The whole cost of the Bengal 
Meteorological Department was 1,936Z 
The chief meteorological characteristics of 1873 were excessively 
high temperature, especially in Oudh and the North West Provinces, 
unusually low pressure in the same region, abnormally high pressuie 
in East Bengal, gieat unsteadiness m the winds, and a general defi- 
ciency of moisture in the atmosphere The monsoon current was, 
as a whole, either unusually weak or unusually dry, but that portion 
fiom the Bay of Bengal failed to a greater extent than that from 
the Aiabian Sea The deficiency in Lower Bengal was as much as 
40 per cent The dryness was probably duo to a persistent baro- 
metric pressure in the south east part of the Bay of Bengal, and to 
the irregular depression in the upper part of the G-angetio Valley, 
together with the high pressure in East Bengal Other causes were, 
no doubt, in operation, of which we are ignoiant 

These persistent barometric irregularities exercise a very important 
influence on the vrinds Mr Blanlord divides the fluctuations ot 
atmospheric pressure under five heads, two regular and periodical, 
and three irregular The first is the semi diurnal tides of pressure 
The second is the great annual variation which, in the plains, has 
one maximum in December and one minimum in June or July, the 
amount of nsc or fall varying according to the locality The third 
IS the local and temporary variations of shoit duration, such as 
accompany local storms The fourth is general and temporary fluc- 
tuations affecting a largo area simultaneously, as a rule, tlie more 
intense the higher the latitude The fifth is the local and persistent 
variations, which are the most important m relation to irregulantios 
in the monsoon lainfall 

What has been brought to light by Mr Blanford’s systematic 
observations is that the abnormal features of each monsoon are 
almost as j^erstslent as its normal characteristics The persistent 
irregularities in the relative distribution oi pressure first became 
apparent in comparing the distribution of atmospheric pressure of 
the two rainy seasons of 1868 and 1869, and attention was drawn to 
the subject in 1870’- In 1868 there was unduly low pressure at 
Sagar and Ealse Bomt, m the north-east comer of the Bay of 


“ Journal of the Asiatic Society of Bengal,” vol xxxrs , p 123 
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Bengal, affecting the winds and obstructing therr passage up coun- 
tiy, while causing unusually heavy fall of ram m the south-west 
cornel of the Gangetio delta, with drought m the region to the 
north west Each subsequent year has confirmed the general truth 
of the law by which abnormal meteorological conditions have a 
tendency to be peisistent in India If, therefore, the connexion of 
these iiiegularities with those of the rainfall can be once clearly 
ascertained, it may be possible, even at an early period of the 
season, in April, to obtam a clue to its probable peculiarities 
During the yeai 1873 the distribution of atmospheric pressuie 
differed more widely from that of average yeais than was the case 
m 1868 The effect was to v eaten the current of wmd which 
blows fiom the Bay of Bengal, and therefore to affect prejudicially 
the rainfall of the Lower Provinces 

The winds of the monsoon blow fiom the Arabian Sea and the 
Bay of Bengal towards a line south of the Granges, where a baro- 
metric depression begins in April, and is well estabhshed by the 
time the rams set in in June The pressure decreases along this 
Ime from east to west, where the trough, as it may be termed, 
merges into the great baromctiic depression of the Desert and the 
Punjab To the south of this trough of barometric depression the 
winds fiom the Arabian Sea blow across the Oential Provinces from 
the westward To the north of it, those from the Bay of Bengal, 
tummg with the Gangetic valley, blow m the opposite direction, 
their hue of meeting being along the trough 

In 1873 this trough did not exist The pressure dechned thence 
to the north, so that the place of lowest barometer lay far to the 
northwest, m Oudh and Rohilkhand, immediately under the 
Himalayas Differences of barometric pressure aie the causes 
of winds A current of an coming from the Bay of Bengal could 
only reach this barometric depiession along its northern margin, 
and here there is a great physical obstiuction m the shape of the 
Himalaya mountains 

Any weakening of the monsoon current implies a deficiency of 
rain, for all the vapour that is condensed as ram on the uplands 
and hills of India is brought by this current from the ocean The 
persistent baiometric depression in Oudh, mstead of that which 
usually appears in summer and autumn as the trough to the south 
of the Ganges, seems to be intimately connected with the failure of 
rainfall m Bengal But whether these ascertained conditions were 
the principal agents operating to cause the drought of 1873 cannot 
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be known without sonao knowledge of the state of things pre- 
vailing in the Punjab, Bombay, and Madras This Mr Blanford 
points out IS but one of a vast number of most important mcpiiries 
which present themselves tor solution at the hands of the Indian 
meteorologist 

An important paper on “The Meteorology of the Bombay Presi- 
dency ” has been completed durmg the year 1876 by Mi Charles 
Chambers, PBS, Superintendent of the Colaba Observatory 
The work consists of four parts— the first dealing with registra- 
tions of meteorological phenomena at the Colaba Observatory 
durmg a period of twenty-seven years , the second with mode- 
rately full observations at five military stations in the Bombay 
Presidency during a period of nineteen years , and the third 
with large numbers of observations from civil hospitals and 
revenue stations, being those of selected registers extending ovei 
various periods from not less than a fortnight up to a number of 
years , m this part the phenomena treated are temperature of the 
air, wmds, and rainfall only, and the extent of territory to which 
the observations refer ii\cludes the whole of the Presidency , Sind, 
and the western half o1 Bajputana In the fourth part are dis 
cussed the goneial distiibution (as regaids both space and season) 
of temperature and rainfall, and the variations of the wmd , first 
with respect simply to the physical geography of the country, and 
then in combination with certain theoretical views, the elucidation 
of which, by moans of the dynamical theory of heat and the kinetic 
theory of gases, occupies much space 
Nearly half the momoii is devoted to the work oi the Cola.ba 
Observatory, of the history of which a short sketch is given iho 
design of this part is to give a compendious account of the results 
of a long and continuous maintenance of the observatory, both m 
the shape of numerical determinations of meteorological elements 
and of jtheir periodical and other variations, and in throwmg hght 
by means of these upon the physical conditions and actions which 
give rise to the observed relations between difierent phenomena, and 
to the variation of these relations with time 

In the course of the work the author introduces several new 
modes of picturing clearly to the mind, and of representing graphi- 
cally, the general results of the various phenomena observed , he 
also develops a theory of aerial circulation, mcludmg a dynamical 
theory of convection currents, which is original , and, so far as he 
(13441 ) IT 
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kno'ws, IS put forth now for the first time The publication of 
Mr Chambers’s yaluahle Eepoit has been sanctioned by the Secretary 
of State for India ^ 

A useful new serial publication has been issued by Mr Blanfoid, 
under the name of “ Indian Meteorological Memoirs,” being occa- 
sional discussions and compilations of meteorological data relating 
to India and the neighbouring countries It is not intended to 
issue the parts at fixed dates, but papers accepted for publication 
will be punted and issued as expeditiously as circumstances will 
admit of The work is designed as a vehicle foi publication of such 
portions of the work of the meteorological officcis as do not foim 
part of the regular Annual Report on the Meteorology of India 
Thus descriptions of local climates, of important and unusual phc 
nomena, and of investigations m meteorological physics, wiU more 
fitly find place in the present serial Part I of the first volume 
contains three papers vi/j , (1) on the winds of Calcutta , (2) on the 
meteorology and climate of Taikand and Kashgar, being chiefly a 
discussion of registers kept by Dr Scully during his deputation 
with the Mission in 1874-76 , and (3) on the diurnal variation of the 
barometei at Simla 

In 1875 Ml Lowis Jackson published some useful Indian 
meteorological statistics foi the use of engineers, in his “ Hydraulic 
Manual He gives the average rainfall of 72 stations in India, 
according to the seasons , notes on long continuous lainfaUs and 
special rainfall data , comparative humidities for 27 places , averages 
of monthly mean pressures for 28 places, average monthly tempera- 
tures, average wind resultants of 24 stations , and some general 
remarks on the meteorology of India 

The phenomena connected with periods of drought m India have 
necessarily received close attention, and Di Iluntei ^ has devoted 
much time to an investigation of the possible connexion of years 
of minimum and maximum sun spots with the amount of rainfall 
■When at Madras, in 1876, he coUected the facts from the meteoro- 


1 An abstract of Mr Chambers’s Report was published in the Proceedings of the 

Royal Society, ’ vol xxv , No 178 1877 

2 Hydraulic Manual Part I , consisting of working tables and explanatoiy text, 
intended as a guide in hydraulic calculations, and field op'^^rations and Indian Meteoro 
logical Statistics for the nse of engineers,’ by Lowis D A Jackson, A I C L (Allen, 
1875) 

3 The Cycle of drought and famine in Southern India,” h} W W Hunter, LL D , 
Director General of Statistics to the Government of India Peb , 1877 
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logical registers and airived at certain provisional conclusions, 
wliicli he afterwards put forward in a paper read before the 
Royal Society During bis comparison of tbe rainfall at Madras 
with the sun spots, he came upon mdications of a periodicity in 
the rainfall, apparently connected, although not in a uniform 
manner, with the solar cycles The annual rainfall of Madras 
appears to be subject to regular cyclical variation in periods of about 
eleven years It would be a discovery of great importance that 
seasons of famine in Southern India also tend to recur at epochs of 
eleven years, and at the epochs of sun spot rmnimum It is to this 
conclusion that Dr Hunter’s investigations seem to tend But 
Mr Blanfoid ^ has pointed out that a similar lule certainly docs not 
hold good in Northern India The meagre data now available seem 
to show that if fammes are more frequent in Southern India, at the 
epochs of minimum sun spots, they are more frequent in Northern 
India at those of maximum sun-spots Existing data are insufficient 
to admit of any reliable generalization, but the discussion of the 
question wiU be useful in drawing attention to a practically impor- 
tant branch of meteorological inquiry 

The appointment of Mr Henry E Blanford as Meteorological 
Reporter to the Government of India in 1876 is a most unportant 
step in advance ^ His first Report in this capacity was for the year 
1876 lie brought together, for the first time, the meteorological 
data of the whole of India and its dependencies, and the survey 
showed that there was much to be done in order to secure general 
efficiency Most of the instruments in use (excepting the baro- 
meters) were still unverified, large tracts of country were imper- 
fectly represented, and corrections had yet to be determined for the 
elunmation of differences which depend on the diurnal variation of 
the elements discussed But a beginning has been made to remedy 
defects The efforts of all are steadily directed to unify and 
systematize the work, so that there will be steady progress in 
securing improvement in the quality as well as the completeness 
of the record 


1 Report on the variation of rainfall m tropical India, with the cycle of sun spot 
frec^^uency/’ by H I Blanfoid May, 1877 

2 The Meteoiological Department was officially established by the oidei of tin 
Government of India in the Department of Revenue, Agriculture, and Commerce, 
(No 56) of the 27th of September 

U 2 
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InBengalandAssam there are one first class, eight second class, and 
eight third class stations During 1875 the meteorology was under 
the charge of Mr W G- Willson, whose sudden death in Dehruary 
1876 was a most serious loss He made adny.rable reports on the 
cyclones which occurred on the coast durmg the two years that he 
was in charge Mr WiUson has been succeeded as Bengal Meteo- 
rological Reporter by Mr Elliott, who made a valuable and exhaus- 
tive report on the destructive Vizagapatam and Bakarganj cyclones 
of October 1876 ^ 

In the North West Provmces there is one first-class station at 
AUahabad, two second-class and six third class, besides a private 
station at Debra Mr Elliott had charge of the meteorology during 
the year 1875 Lucknow has an cxceUont observer, with good 
mstraments, m Di Bonavia , but in the Punjab the supply of mstru- 
ments was somewhat unsatisfactory Deficiencies have, however, 
been supphed, and the lesults wiU appear in future reports There 
IS one first class station at Lahore, and 10 third class, besides mdo- 
pendent stations at Bhawalpiir, Simla, and Leh In Berar Dr 
Abbott, the Samtary Commissioner, has brought the registers up 
to the standaid, and has greatly improved the observatories Dr 
Townshend, in the Central Provmces, has had the elevations of the 
barometers carefully verified, and has compared the mstruments 
with the Calcutta standards There are four third-class stations 
in Berar In the Central Provmces there are three second-class 
and eight third class stations In Bombay Mr Chambers has veri- 
fi.ed all the mstruments at the four observatories of Poona, Belgaum, 
Karachi, and Disa, and has obtained the levels of the barometers 
Besides the above four second class stations, there are mno third- 
class and two mdepondont observatories at Bombay and Goa The 
Madras registers have been carefully kept and reduced under a 
system devised by Mi Pogson, which has been m operation for 
some years, but the registers ol the previous years are stdl unpub- 
hshed In Madras there are independent observatories at Madras 
and Vizagapatam, two second class and nine third class stations. 
The Tnsnl a r stations of Port Blair and Nancowry are under Dr Rean 
In Burma there js a second class station at Rangoon and eight 
third class stations In Rajputana there are six third class stations. 


1 “Repoit of the Vizagapatam and Backet gunge cyclones of OctohM 1876,” by 
J Elliott, Esq , M A , Meteorological Eoportor to the Government of Bengal (Cal 
cutta, 1877 ) 4to pp 187, with maps 
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one at Sikanderabad, and one m Bagbalkand Thus throughout 
India there are three first-class, 21 second class, and 71 third-class 
stations under the Depaitment, besides nine independent observa- 
tories 

The first-class stations are Calcutta, Bombay, Allahabad, Lahore, 
and Madras, at which either self-recording instruments register 
continuously, or at short intervals, the pressure, an and evaporation 
temperatures, and wind movement At second class stations two 
sets of observations are recorded at 10 a m and 4pm, and hourly 
observations on four days in each month At third-class stations 
two sets of observations only are recorded daily 

In his Beport for 1876,’- Mr Blanford has brought togethoi 
the results of the observations at all these stations He prelaces 
the account of the meteorology of the year with a brief but very 
interestmg description of the physical features of the country, 
more especially with reference to the form and clothing of the 
surface, and to those cbmatic features which are the average out- 
come of its meteorological conditions lie then gives a more par- 
ticular account of each meteorological station in India, most of 
them described from personal experience After those introductory 
sections, Mr Blanford proceeds to discuss the meteorology of the 
year under eight heads — 


Solar radiation 
Terrestrial radiation 
Air temperature 
Atmospheric pressure 


Anemomotry 
Ilygrometry 
Cloud proportion 
Bainfall 


Abstracts of the registers, classified in tables under ihe above 
headings, are then given, and the original observations of five 
chief stations, namely, Calcutta, Lucknow, Nagpur, Madras, and 
Bombay 

Thus for the first time the meteorology of India has boon 
brought together and discussed as a whole, and, under the able 
direction of Mr Blanlord, the work of the Meteorological Depart- 
ment, the importance of which can scarcely bo over estimated, will 


1 Report on the meteorology of India in 1875,^’ by Henry F Blanford, Meteoro 
logical Reporter to the Government of India First year (Calcutta, 1877 ) See also 
Ml Blanford s ^‘Report on the admmistiation of the Meteorological Department of 
the Government of India in 1875-76 ’’ (C dcu^ta, 1877 ) 
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soon hold a worthy place by the side of that of the other soieRtific 
departments of India ^ 


1 The papers relating to the constitution of an efficient Meteorological Depaitmcnt 
were presented to Parliament, having been moved for, on May 8th, 1874, by Mi Eger 
ton Hubbard, M P , in a speech in the course of which he explained the great import 
ance of the study of meteorology in India See Hansard s Parliamentary Debates, 
vol CCXVlll 

‘^Copies of the Despatch fiom the becretaiy of State on the oigamzation of a 
Meteorological Depaitment m India, dated 18th May 1871, with enclosuies, and of all 
despatches to and from the Goveinment of India during the last hve yeais on the 
subject referred to {Presented May 1874 
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TIDAL OBSEEVATIONS 


The earliest recorded tidal observations in India, wbicb I have 
met witli, were taken at the Kiddcrpm dockhead on the Hugh, 
by Mr James Kyd,’- for 22 years, from 1806 to 1827 ® Mr Kyd 
did not publish his results in tables, but showed them on a series of 
diagrams, which he accompanied by some suggestive lemaiks lie 
observed that in the Hugh there were two long uneq[ual tides, eight 
months of flood and four of ebb He assumed that the south-west 
wind m March caused the currents to set up the Bay of Bengal, and 
laise the sea several feet at its head, and in the Hugh long before 
the freshes fiom the rivers are felt This cause continues till Octo- 
ber Then the rivei freshes of August and September, and the 
change of wind, give the currents a set in the contrary direc- 
tion The rise of the Ganges affects the Hugh early m July, and 
its level IS bodily raised, the low water (neaps) at the time of the 
freshes being even higher than the high water (also neaps) of the 
dry season Mi Kyd suggests that the Damodar, Kupnarain, and 
Bhjih rivers occasion the height of low water in the season oL 
freshes, by acting as a dam, and preventing the ebbing of the waters 
quickly into the sea Another local phenomenon of the Hugli 
tides which he could not satis factoiily explain is, that in the noith- 
east monsoon the night tides are highest, and in the south-west 
the day tides The boros in the Hugh only occur on the highest 
spring tides 

IsSjc TCyd/s ol 3 S 6 iVB)tions were coiitimied in 1828 nndl 1820 cit IMnd 
Point, on Sagar Island, and a further series of tidal registrations 

was published by James Prmsep » 

While these eaily tidal observations were bemg taken in the 
Hugh, the subicct was being carefully studied in England by Sir J ohn 

1 Mr Kyd was an East Indian, who set an example of independent enterprise to lus 
countiymen, in foiming a large docking establishment at Kiddei pin which afterwards 
became the pioperty of the Government— CaicMttos Review, iii , p 249 
’ “Asiitic Researches, xviii , p 259 
3 “ Gleanings in Science,” Kov 1829 and Jan 1830 » 
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Lubliock ^ and Dr Wiiewell Their papers on co-tidal linos in the 
“ Philosophical Transactions ” excited general interest , hut on the 
chart which accompanied Dr WheweU’s essay,® though a numerous 
series of co-tidal lines m other parts of the world was giren, the 
coasts of India presented nearly a blank In the same year in 
which the essay was puhhshed, Dr WheweE’s “ suggestions to 
“ persons who have opportumties to make or collect observations oi 

the tides ” appeared in the “ Journal of the Asiatic Society of 
Bengal,” ® and the Governor General, at the same time, requested 
that the Society would undertake to promote inquiries on the 
Indian coasts to complete the co tidal Imes for the Bay of Bengal 
It was considered that the most important branch of the investiga- 
tion was that for the determination of the diuinal mequahty oi 
difference between day and mght tides, which depends on the 
decimation of the moon north or south of the equator , and the 
Society sent a circular on the subject to members residing at coast 
stations® Dr Whcwell also expressed a hope that tidal obser- 
vations would be made from an extensive range of places in 
India ® 

The first result of these measures was the contribution of a table 
of the times of high water at the principal places botwoon Calcutta 
and Point Palmyras, which was prepared by Mr P G Sinclair 
Then the results of observations made on the tides at Madias in 
1821, by means of a tide gauge fixed near the north oast angle ol 
Port St George, was puhhshed’' In 1837, observations of tides 
were made by Lieutenant H Siddons at Chittagong, in conformity 


1 Philosophical Transactions ” 1831 

2 “Phil Trans,’ 1833 Essay towards an approximation to a map of eo-lidal 

lines” Dr Whewcl] wrote 14 memoiis on tides in the ‘'^Philosophical Tiausactions ’ 
from 1833 to 1850 ^ Reseaiches on the tides, and then diurnal moqualitios,” wen 

published separately (London, 1848 ) Seo also Professoi Airy’s aiticlo on Tides 
and Waves,” in the Encyclopcedia Meti opohtana 

3 ‘ J A S B ,” 11 , p 151 

4 “J A S B,’iv,p 401 

® “ J A S B , ’ vi , p 401 James Prinsep oxpiessed his confident belief that ^‘all 
“ who had seen Professoi Whewell s laborious map of the tidal wave, traced in its course 
“ over the whole surface of the globe, would willingly contribute to thopeifection of so 
“ interesting and useful a problem ’ 

3 “J A S B 5 ”iv,p 517 Though we have some detached observations on the 
coast of India, we have nothing which gives us a correct view of the progress of the 
tide” Dr Whewell, in a paper read before the British Association, “On our 
ignorance of the tides ” (1851) xx , p 27 

^ “ Madras Herald, ’ June 3rd, 1835 
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witli the cireulai of the Asiatic Society,’- aad a succinct review of 
observations of tides made in the Indian Aichipelago in 1839 was 
also published,’ as well as the registers of the rise and fall of the 
tide at Prince Edward’s Island in 1840-11, and at Singapore in 
1834-36 ® Piofessoi Whowell also received the Singapore observa- 
tions which weie taken by Mi Scott, the M!aster Attendant, and he 
notices the enormous diurnal inequahty ^ 

A special series of tidal observations was ordered to be taken in 
the Hugh in 1869, with lefeiencc to the effect of a cyclone wave if 
the rivei was embanked Tidal observations are also taken at 
Kiddorpur dockyaid , and the Master Attendant at Calcutta pre 
diets tide tables, givmg the anticipated time of high and low watei 
for every day, which are published annually But the tables, when 
compared by Mr Parkes with the register furnished from the Master 
Attendant’s Office, were found to be so erroneous that they can bo 
of no practical use Eor the complete investigation of the Hugh 
tides observations should be made near the mouth of the river 
The eaihest register of tides on the west coast of India wdl, 
I think, be found in a table showing the rise of the spring tides 
m Bombay harbour, during night and day, for 1832, which was 
communicated by Ben 3 amm Noton, Esq ® ‘When the Colaba Obser 
vatory was first estabhshcd. Captain Daniel Boss suggested a con 
trivance for registering tides by means of a large float and pulley m 
a well 22 feet deep, with a rogistoi house over it, just above high- 
water mark, but it was found impracticable to connect the well 
■with the sea by a cutting Nothing was, therefore, done until Dr 
Burst took charge of the observatory, in July 1842, when the self 
registering tide gauge was put into working order, and the well was 
oonnocted with the sea by a siphon pipe® The tides have smee 
been observed at the Colaba Observatory, though with much irregu 
laiity The registers, while Captain Montriou was m charge, have 
been pubhshed for 1846, 1847, and 1848 Serjeant Dunn, of the 
Sappers and Miners, a very active and intelligent man, was the 
actual observer, and the series for 1846 is partially rehable , but 


p 949 


1 “J A S B,” VI 

2 “J A S B,”x,p 302 

1 “ J A S B XI , pp 149 and 263, and xix 


On diuinal inequalities at Singapore ’ 


^ “ 'Zth. senes of rescarcLos on tlio tides 

Phil Pram 1837, p 75 „ , , 

^ ^ J A S B 11 > p 247 And m “ Rushton s Gazetteer for 184ii 

« » Tournal, Bombay G- S vi , p 235 
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those for subsequent years are very doubtful Captain Montnou 
lemarked tbat tbe law of tides bad been found to differ materially 
from tbat wbiob bad been determined relative to tbe tides in 
Europe^ Captam Eoss, as Master Attendant at Bombay, con 
structed a set of tables from observations made at tbe dockbcad, 
from May 1835 to December 1840 ® 

In tbe papei wbicb accompanies Captain Boss’s tables, Dr Buist 
observed tbat tbe amount of information respecting tbe tides of tbe 
west coast of India was then singularly meagre in amount and in- 
complete m kind Great tidal irregularities prevail at Mabim, 
Tannab, Panwell, and Nagotna , and there are icmarkable local 
currents dependent upon tides, but none of those phenomena have 
been carefully observea Euitber irregularities aic said to have 
been subsequently caused in tbe tides by tbe construction of the 
Bandora and Mabim causeway 

Tide registeis were kept by tbe Suiveyors of tbe Indian Navy, and 
wore always sent in with the field books and journals of tho respoc 
tive ships These have never been published , but tbe tide tables, 
annually issued at tbe Admiralty, give tho time of high water at tho 
full and change of the moon, and tbe ranges of tides at springs and 
neaps, for 98 places on the coast of India The geographical ar- 
rangement of the table follows nearly tbe same order as the progress 
of tbe great tidal wave from S "W to N E ® The tidal wave strikes 
Western Hindustan, from tbe west, at right angles to tbe moan 
direction of tbe shore Ime, thus causmg very little difference m the 
tunes of high water along tbe whole length of coast, except when 
tbe wave has to run up indentations of the land, such as tbe gulfs 
of Cambay and Kach EromMangalor to Jaigbur (100 miles soutli 
of Bombay) no tidal stream is observed along tbe coast, except just 
off the mouths of rivers but along the Northern Ooncan tbe flood 
stream sets to the north, and increases until, in tbe Gulf of Cambay, 
it finishes with the well known bore which was described by Lieu- 
tenant Ethersey This tidal bore sets m like a straight wall of water 


1 “ Obseivations made at tbe Bombay Observatoiy, ’ by Capt Montnou and Lieut 
Fergusson (Bombay, 4to ) See those for 1847 and 1862 especially 

2 Journal, Bombay G* S , ’ vi , p 243 

^ See Findlay’s Directory for the Navigation of the Indian Seas ” (2d ed 1870) 
p 77 Imrays ^‘Seaman’s Guide to the Navigation of the Indian Ocean,” and 
Horsbuigh s Indian Directoiy ” 

^ ^^The West Coast of Hindostan Pilot,” compiled by Commander A D Taylor 
IN (1866) p 8 



TIDES ON THE WEST COAST OE INDIA 


316 


With a head 6 or 6 feet high, each succeeding wave decieasmg more 
and more, until the whole gulf is reduced to the same level with 

the sea outside ^ xr ^ i 

South of Mangalor the flood stream is from the N W Kaiaciii 

and Poihunder receive the tidal wave oarhei than any other paits of 
India, and thence the flood tide sets eastward along the coast of 
Sind and Each, north above Porbunder, and south east along the 
Katiwar coast to Diu head Off Dm head theie are frequent eddies 
caused by the ebb stream of the Gulf of Cambay lunning westwaid, 
while the flood stream from Poibundci is running to the east 

Captain Taylor has suggested other causes for tidal irregularities 
Where evaporation is so great, as it is in the Indian seas, there are 
doubtless local movements of the ocean dependent on that cause 
At Cochin the stream, flowmg into the backwater, is sometimes 
constant for twenty hours, although the regular but inconsiderable 
rise and fall has been marked on the tide gauge 

It was also observed by Captam Taylor that, in the S W monsoon, 
in the harbours on the west coast of India, more especially in 
Jaighui, Viziadrug, and Karwar, the water in the daytime was on 
a higher level by 2 oi 3 feet than in the diy season The three 
above mentioned ports are formed by points of land running out 
to seaward on their southern sides Captain Taylor suggests 
that the great body of water brought down by the rivers, at that 
season, is stopped by the force of the monsoon blowing upon 
the shoie, and that the observed phenomenon of the water m 
these harbours being at a higher level m the rain is thus partially 
accounted for 

In his new “ India Dueotory ” Captain Taylor devotes a section 
to the tides of the Indian Ocean, in which ho treats of diurnal 
inequality, short and long period tides, the tidal wave, and tidal 
currents The section is illustrated by a tidal chart of the Indian 

Ocean® « rr -u 

Mr Wilham Paikos, the Consulting Engineer of the Karachi 

Harbour Works, has computed very accurate tide tables, both for 


^ Gr S Jotnual,” "viii p 96 and p 202 Foi a notice of Lieut Ethersey s 
Survey, seep 20 

2 Taylor’s West Coast Pilot,” p 8 A tidal registci was kept at Cochin so long 
ago as when Dr Buistwiote his remarks in 1836 — Bombay G S Journal, vi , p 250 
^3 « The Indian Directoiy ” Part I , by Comniandei Allied Dundas layloi, I R G b 
(late Indian Navy) Allen, 1874, p xxxvn 
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tliat port and foi Bombay His data for Kardclii were sets of 
observations taken at Manora Bomt from December 1857 to March 
1868, and at Eeamari from March 1st to August 31st, 1866 

His calculations were made with a view to determining the laws 
which govern the' tides of the Indian seas, where the diurnal in 
equahty gives to alternate tides an elevation or depression in height, 
and an acceleration oi retardation m time The theory of these 
diurnal inequalities has been elaborately investigated by the Astro- 
nomei Koyal and others The desideratum is to bring the art of 
tidal prediction for Indian ports, where there is a largo diurnal 
mequality, to the same degree of precision as has been arrived at 
in the case of Enghsh tides, wheie the irregularity is unimportant 
At Kardohi the diurnal inequality sometimes allects high water 
to the extent of two horns and low water 40 minutes, and as regards 
height, as much as 12 inches at high and 36 at low water These 
effects are far too great to be neglected in the prediction of tides 

Mr Parkes based his mvestigation on the fact that the diurnal 
inequality was caused by a diurnal tide which alternately raises and 
depresses, accelerates and retards, the semi diurnal tides , and the 
problem was to find the relation between the movements of the sun 
and moon, and the varying tunes and heights of this diurnal tide 
The result of the calculations has been very satisfactory , and the 
rules for the prediction of tides for the port of Kardchi have been 
drawn up, and the tables computed, by combming the semi-diurnal 
and diurnal tides ^ The tidal observations at Karachi, taken at 
Manora Pomt by a self actmg register in charge of Mr Humby, 
smee 1866, are now becommg of great value, at a very small cost , 
and have served to suggest further corrections m the formulse by 
which the tables are calculated 

The data used by Mr Parkes for his Bombay tide tables were the 
registers taken at the Colaba Observatory by the self acting tide 
gauge m 1846 Prom these materials the Bombay Time Tables arc 
computed, and Mr Parkes, m his Report, gives the modifications 
necessary for makmg the rules given for the prediction of tides at 


1 Eeport on tlie tides of the Poit of Kurrachee,” by W Parkes, Esq , C E , 1866 
See also a paper read before the Eoyal Society, On the Tides of Bombay and 
Knrrachee,” by William Parkes M Inst 0 E — JPhil Trans 1868, xxm , p 685 
Mr Parkes has computed the Tide Tables for Karachi and Bombay for the years 
1866, 1867, 1868, 1869, 1870, and 1871 
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Kardchi applicable to Bombay, as well as a diagram of curves of 
semi-monthly mequahties of time and height The Bombay Tables 
have been compared with tidal observations taken from January 28th 
to June 4th, 1867, by Mr Onmston, the Government engineei of 
reclamations, by direct leading from a graduated staff at every ten 

XiCLllXO.^ 0 S 

Sir William Thomson, using materials furnished by Mr Partes 
as part of the basis of his argument, suggested a new mode of inves 
tigating tidal obseivations, which was v/ortod out under the auspices 

of a Committee of the British Association 1 

It IS very important that the investigation of the laws of the tides 
of the Indian seas should be extended to othoi ports than Bombay 
and Kardchi, both from a purely scientific and from a piaotical point 
of view But so incredibly long does it take for such measures to pass 
from the stage of discussion to that of action that the suggestions 
of Dr Whewell, made m 1832, and the importance of which were fully 
recogmzed by the Government of India at the time, have hitheito 
borne little fruit Mr Parkes, the value of whose accurate tide 
tables are fully appreciated at Kardchi and Bombay, renewed 
the attempt of Dr Whewell He urged that a senes of obsorva 
tions, extending over twelve months, should be taken at several 
mdiciously chosen points round the coast , and that a competent 
person should be appointed to the special duty of systematically 
dilating these observations, deducing from them formula for the 
computation of tide tables, and annuaUy issuing the tables Such 
an investigation would be as valuable to practical seamen as to men 

of science , , , , , m j. i 

In 1868 Colonel Walker, Superintendent of the Trigonometncai 

Survey of India, was requested to take steps for determmmg the 
mean sea level at various points on the Indian coasts, and more 
particularly on the coasts of Katiwdr and the Gulf of Each, whoio 
it was believed that changes were taking place in the relative levels 
of the land and sea, the rate and magnitude of which it was 
desirable to ascertain Arrangements wore made for the construc- 
tion of self-registermg tide gauges, and for connecting the tidal 
stations by leveUing operations , the gauges were made in England 
and sent out to India, and the operations would soon have been m 
full swmg, but for the financial difhculties of the Government of 
India and the consequent reductions of expenditure in all directions 


1 “ Reports, Bntish Association,” 1868, 1870 
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which led to the suspension of the proposed tidal and levolhng 
operations 

When Colonel Walkei was at home on furlough, in 1872, his 
attention was drawn to the tidal investigations which were being 
carried on in England under the superintendence of a Committee of 
the British Association, piesided over by Sii William Thomson, and 
he suggested that when the tidal operations are resumed in India 
then scope and object should be enlarged, and that they should be 
carried on in such a manner as to contribute towards the attainment 
of a better knowledge of the laws of the tides He beheved that 
with very little additional labour or cost, beyond what is req[uired 
for the primary object of determmmg the existing relations of the 
level of land and sea, it was possible to intioduce similar methods 
of tidal observation, registration, and reduction to those which 
have been adopted by the British Association, and which arc 
expected to lead — among other scientific results — ^to an evaluation 
of the mass of the moon, to defimte information legardmg the 
rigidity of the earth, an approximation to the depth of the sea from 
the observed velocities of tide waves, and to the retardation of the 
earth’s rotation due to tidal f notion , a variety of practical benefits 
arising from an accurate knowledge of the height of the tide at any 
time would also be obtained 

In compliance with Colonel Walker’s recommendations, Lieutenant 
Baird, R B , — one of his officers who was at home on furlough — ^was 
deputed to study the practical details of the method of tidal regis 
tration and the harmomc analysis of the observations, as practised 
and recommended by the British Association A new tide gauge 
was constructed by Mr Adie after the pattern of those which had 
been previously supphed by himself tor the opeiations in India, but 
with a few modifications which appeared to be desirable, the most 
important of which was the substitution of a chronometer escape 
ment instead of a pendulum oi gravity escapement for the clock 
which drives the barrel of the tide gauge, in order to permit of the 
instrument being set up on jetties or scaffoldmgs projecting mto the 
sea, where they would be liable to concussions by the beatmg of 
the waves which would affect the rate of a pendulum clock and 
might even stop its action The new tide gauge was set up by 
Lieutenant Baird at Chatham, with the assistance of a few men of 
the Eoyal Engineers, whose services were lent by the Colonel 
Commandant, and its performances were considered very satisfactory. 

Lieutenant Baird drew up an account of the method of reduemg 
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tidal observations by an barmonic analysis, as conducted by the 
British Association The leductions are exceedingly intiicate, and, 
though perhaps not mateiiallymoie laborious than previous methods 
of calculation, very full and piecise explanations are loquiicd 
both of the mathematical formula on which they depend and of the 
practical application of these formulae These were furnished to 
Colonel "Walker by Lieutenant Baird, who, however, was obhged to 
return to India before his memorandum could be printed, but it 
was completed by Mi Roberts, of the hlautical Almanac Office, 
who conducted the reductions of the tidal observations of the 
British Association, and was most obliging in placing Lieutenant 
Band in full possession of the details of his calculations 

In compliance with Colonel Walker’s suggestions, a self -registering 
anemometer and self-registeiing aneroid barometer wore consti noted 
to accompany each tide gauge, in order that the direction and 
velocity of the wind and the pressure of the atmosphere might be 
recorded pci,ss'ui/ with the tidal levels , and thus all the necessary 
instiumental appliances for the investigation of tidal phenomena 
were made available in India for simultaneous observations at six 
independent stations 

On his return to India Colonel Walker deputed Lieutenant Baud 
to make a reconnaissance of the coasts of the Gulf of Kach, with a 
view to selecting tidal stations, and more particularly to ascertain 
in what manner a station could be established at a point as fai into 
the Rann of Each as possible to which the tide has free access 
Lieutenant Band fitted up a laigc country boat at Juria Bandar to 
be used m navigating the creeks and channels of the gulf, and 
secured the services of a good pilot IIo then embarked and eiosscd 
to Nawandi Point on the Each coast, whore ho found a spot which 
IS well adapted foi tidal observations, having a minimum depth ol 
19 feet of water within 336 feet of a site for a station He next 
proceeded eastwards towards the head of the guK, and discovered 
a position near Hunst^l Point, which is well adapted for a tidal 
station, naving a mimmum depth of 72 feet of water within 160 
feet of the site of an observatory Turning wostwaids along the 
Eattiwar coast, he finally selected a third station at the entrance 
of the gulf at Okha Point, where he met with a rocky foreshore 
having a minimum depth of 23 feet of water within 220 feet of a 
site for a tidal station Lieutenant Baird derived much assistance 
m his exploiations from the admirable charts which were con- 
structed by Captam A D Taylor, I N , in 1861, copies of which, 
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on. the full scale of the original survey, had boon bthographed for 
Colonel Walker, through the G-eogiaphical Department ol the India 
Office 

It was decided to construct the stations on shore at the line of 
high water Masonry wells of a diameter of about three feet were 
sunk at the stations to a depth of several feet below the lowest 
tides In these weUs non cylinders of a diameter shghtly exceeding 
that ot the float of the tide gauge were set up vertically, and 
eventually connected with the sea by an iron piping carried along 
the shore down to the low water line, where a flexible piping was 
attached and carried into deep water The cyhnders were closed 
below by an iron plate, to prevent the entrance of the water 
which may be expected to percolate through the sides of the well 
whenever the tide is falhng The flexible piping terminates in 
a rose suspended a few feet above the bod of the sea, in order to 
prevent the entrance of silt as much as possible, and it was 
attached to the iron pipmg m such a manner as that it was 
readily removed and cleared whenever necessary The interior 
diameter of the piping was two inches, which was computed to 
bo sufficient to permit of the transmission of the tidal wave from 
the sea to the cylinder in the well without sensible letardation, so 
that the height of the water m the cylinder may be expected to be 
always the same as that of the surface of tho sea Tho tide gauges 
were set up over the cylmdors, and their iron bed plates indicate 
the places to which the tidal measurements were referred, and they 
were connected by levellmg with permanent bench marks fixed m 
the ground in the vicinity of the stations 

In November 1873, Captain Baird, havmg despatched all tho mstru- 
ments and material for the tidal observations m the G-ulf of Kdoh, 
proceeded hunsell to the Okha Tidal Station, near the mouth of the 
gulf , and operations were proceeded with at the throe stations of 
Okha, Hunstdl, and Nawandr The arrangements mcluded the 
supply of the parties with fresh water and provisions, and the 
construction of boats, and were made under many and groat 
difficulties The regular tidal registrations were commenced at Okha, 
near the entrance to the gulf on the southern side, by the end of 
December, at Hunstdl, near the head of the gulf, by March, and at 
Nawandr, half way up the northern coast, by April 1874 Oaptam 
Baird, and his assistant Mr Bendel, made periodical inspections of 
the tidal stations, which necessitated a great deal of hard marchmg, 
and entailed much exposure and privation The first series of 
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obseivations was completed in 1874, and the preliminary results fiom 
the combined tidal and leTellmg operations were that the mean sea 
leyel of the Gulf of Kacb is higher by 7 inches at the head of the 
gulf, and by 4 mchos midway up, than it is at the mouth 

Duiing 1874, also, the tidal observations taken at Tutikorin in 
1871-72, with a self registering tide gauge, were reduced by the 
harmonic method by Mr E^oberts, of the Nautical Almanac Office 

In the season of 1876, Oaptam Baird and Mr Eendel levelled 
over 420 miles, thus estabhshing a complete ciicuit connecting the 
tidal stations But the former able and zealous ofBLcer was attacked 
by fever, which obliged him to return to England, where he will 
reduce his observations, in concert with Mr Eoberts Charge of 
the work in the Gulf of Kach has, meanwhile, been entrusted to 
Captam C T Haig, E E 

A caieful register of tides at Bombay, undei the Port Trustees, 
was commenced in January and continued throughout the yeai 
1876 At Kardohi tidal observations have been continuous foi 
16 years 

Tidal observations not only afford data foi calculating the rise 
and fall, they also enable a standard to be fixed for survey pui - 
poses, while they are of scientific interest, apart from their practical 
usefulness By a resolution, dated July 4th, 1877, the Government 
of India ordered that the tide gauges should be provided from 
port funds , and the general superintendence and control of all 
tidal observations on the Indian coasts was entrusted to Captam 
Baird, E E , who will determine the points at which they should 
be earned out Thus the investigation of the laws of the tides 
of the Indian Ocean, which has long been considered a desideratum, 
and the utility of which was onginaUy pointed out by Dr Wliewell 
in 1832, will now receive the attention it deserves 
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ASTEONOMIOAL OBSERVATIONS IN INDIA 


“ A LAUDABLE cuTiosity prompts to inquire the sources of know- 
“ ledge, and a renew of its progress furnishes suggestions tending 
“ to promote the same or some kindred study We would know 
“ the names at least of the indinduals to whom we owe successive 
“ steps in the advancement of knowledge ” The above remark is 
equally applicable to all the sections of this Memoir, but it was 
made by Mr Oolebrooke, when he introduced the ancient Indian 
astronomers, and opened his dissertation upon their systems Of 
all the sciences which have been cultivated m India under the 
auspices of the G-oveinment, astronomy alone has a history which 
goes back ages before the English occupation, and which requires, 
m this enumeration of those to whom, in India, we owe successive 
steps in the advancement of knowledge, a wider range than is 
included within the last century RenneU and Voysey, the fathers 
of Indian geography and geology, flourished within the memory of 
livmg men , but we must go back to the 6th century for the era of 
Aryabhata, the sage who stands at the fountain head of the history 
of Indian astronomy 

Aryabhata must have flourished before the sixth century Ho 
afB.rmed the diurnal revolution of the earth on its axis, accountmg 
for it by a current of aerial fluid, extending to a height of 114 miles 
above the earth’s surface, and he calculated the earth’s ciioum- 
ference to be 26,080 miles He believed the moon and primary 
planets to be dark, and only illummed by the sun , and he possessed 
the true theory of lunar and solar eclipses He is also the earhest 
author that is known to have treated of algebra In his Swrya 
S^ddhanta he deduced from observations the values of the mean 
motions of the sun, moon, and planets, and of their apsides and 
nodes, and calculated echpses Mr "Wilham Spottiswoode at one 
time had an intention of translating the iSwya Stddhcmta, and he 
has actually enabled an enquirer to understand the ancient astro- 


^ Colebrooke on Indian algebra 
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nomer’s system, by gmng bis rules m modern mathematical 
language and formulae ^ 

Vahara mihira, another astronomer, flourished in the generation 
after Aryabhata 

Brahmegupta, who wrote m 628 A d , set himself the task of 
correctmg the earlier system, which had ceased to agree with the 
phenomena, and of reconcihng computation with observation His 
Brahma BiMhanta, m 21 chapters, contains calculations of the 
mean motions and true places of the planets, of lunai and solar 
eclipses, of the rising and setting of planets, of the position of the 
moon’s cusps, and of observations of altitudes by the gnomon The 
principles of his astronomical system are given m a compendious 
treatise on spherics He frequently quotes from Aryabhata 

Bhaskara, a later astronomer, completed his work on algebra, 
arithmetic, and mensuration m about 1160 ad® 

The systems of the oarliei of the ancient Hmdu sages were com 
municatod to the astronomeis of the court of the Abbaside Khallfah 
AlMamdn at Baghdad, and the knowledge derived from this 
source, combined with the learning of Ptolemy, after being culti 
vated by the more enlightened sovereigns of Central Asia, came 
hack agam to India, with, the descendants of Timur 

The Arabs began to study astronomy under the Khallfah Al 
Mamhn, and in 827 the Almagest was translated into Arabic 
Al Batany, the most celebrated ot their astronomers, noticed errors 
in the positions oi stars in Ptolemy’s catalogue, in consequence of 
that astronomer’s error with regard to the precession of the cqui 
noxes, and in 882 he dotermmed the amount of this precession 
with greater accuracy Dr Halley calls Al Batany “ Vir admarandi 
“ accummis ac m administrandis observatiombus exercitatissimus ” 
Ebn Yo uths observed three echpses at Cairo between 977 and 979, 


1 Oh the Surya Siddhanta, and the Hindu method of calculating eclipses,” by 

William Spottiswoode (1863) Journ R A 345 Hr Bhau Haji wrote 

Brief notes on the ago and authenticity of the woiks of Aryabhata ” Journ li A JS 
1 , (NS) xiv, p 322 See also Hr Kern — On some hagments of Aryabhata” 
Journ R A /S', xx, p 375 Lassen’s “Indische Altcrthumskundo,” ii, p 136 
Burgess’s translation of Aryabhata, and Fit/ Edwaid HaU on the Surya Siddhanta, in 
the Journal of the American Oriental Society, vi , pp 145-559 Bentley’s Historical 
View of Hindu Astronomy ” (London, 1825 ) Mrs Manning’s “ Ancient and Mediaeval 
India,” 1 , 362 

2 Algebra, with arithmetic and mensuration, from the Sanscrit of Brahmegupta and 
Phaskaia” Tianslated by H T Colebrooke (Muiray, 4to 1817) 

X 2 
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and Abul Wefa, who died m 986, composed a catalogue of the fixed 
stars’^ The learning thus fostered on the banks of the Tigris 
spread to the east and west,’ and the Mongol Hulaku Khan estab 
hshed an observatory at Maraga in Azerbaijan, where K^siru d 
Dm composed his Ilkh^ny tables in the thirteenth century 

Ulugh Beg, the grandson of Timur, was for many years governor 
of Ma wara-’n Ndhr during the reign of his virtuous father Shah 
Kokh, and reigned himself from 1447 until he was assassinated by 
his own son m 1449 Ulugh Beg attracted to his court all the most 
celebi ated astronomers, from various parts of the world He erected 
a college and observatory at Samarkand, at which a hundred people 
were constantly occupied m the pursuits of science, and among 
other instruments he had a quadrant, the ladius of which equalled 
in length the height of the dome of St Sophia^ Having found 
that ceitain stars m Ptolemy’s catalogue, reduced to his own epoch, 
did not coincide with observations made at Samarkand, Ulugh Beg 
and his learned assistants undertook to re observe the whole of the 
stars m Ptolemy’s catalogue, and to construct a new set of astro- 
nomical tables This was ultimately accomplished The tables, 
called Zig Ulugh Beg, aie divided into four parts, referring to 
treatises on epochs and eras, on the knowledge of time, on the 
couises of planets, and on the positions of fixed stars Ulugh Beg 
re-observed all Ptolemy’s stais but 27, which were too far south to 
be visible at Samarkand^ One of these was Sohml or Canopus, a 


1 “ Asiatic Miscellany,” i , p 34 

2 Abu Obaidab Moslema, a native of Madrid, who had studied in the cast, was the 
most renowned astronomer of Muhammadan Spam He was well acquainted with the 
movements of the heavenly bodies lie reformed the ktblalt, giving the ti ue bear mg 
of Mecca fiom Spam, and his work on the mannei of constructing and using astrolabes 
is preserved in the library of the Escuiial He is also said to have translated the 
Almagest of Ptolemy, and to have constructed some excellent astronomical tables feeo 
an account of his hfe in Castn, i , p 378 c 2 , and ii , p 147 c 2 , and Gayangos s 
Al MaMan, i , pp 149, 427, 465 Moslema died at Cordova in 1007 a d , so that 
he was the contemporary of the eastern astronomers Ebn Youms and Abul Wefa 

3 At least so the Turks, who had it from Persians of ciedit, told Professor Greaves 
But Mr Baily thinks it was more probably a gnomon The Spanish Ambassador, Ruy 
Gon/alez de Clavijo was at Samarkand, thirty years or more before Ulugh Beg built 
his observatory TLis is to be regretted, as Clavijo described all he saw at Samarkand 
very minutely See “ Narrative of the Embassy of Ciavijo to the court of Timur,” 
traMlated and edited, with a hfe of Timur, by Clements R Markham, (pnnted for the 
Hakluyt Society, 1859), p 169 

* The tables of Ulugh Beg weie first brought to the knowledge of Europeans by 
the great orientalist and mathematician, John Greaves, Savilian Professor at Oxford 
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star which was hrst seen by the great Timmido astronomoi’s 
cousin Baber, when he crossed the Hindu Kush, on his way to 
bimg the learning of Aryabhata, inci eased by that of Ptolemy and 
Ulugh Beg, back to its native source on the plains of Hindustan 
Thus the Timuride empeiors at Delhi boasted of a famous 
astronomer among thou collateral ancestois,^ but none of the 
family had since turned their attention to the subject, and it was 
from among the Rajput princes, whose valour was a mam suppoit 
of the Delhi throne, that the greatest Indian astronomei since the 
days of Aryabhata was to arise The Rajahs of Dliundar, of the 
race of Kuchwaha Rajputs, and descended from Rama the king of 
Ayodya, were the first among the native luleis who became vassals 
of Muhammadan emperors Bhagwandas, the Prince of Dhundar, 
was the friend of the great Akbar, and his daughter married Akbar’s 
son, the Emperor Jehanghir Man Sing, another Dhundar Prmce, 
was the most brilliant courtier and the most successful general 
at the Delhi court Jai Sing, the great astronomer, succeeded 
as Rajah of Dhundar in 1699, and was famous as a general and 
a statesman, but above all as a man of science Amber was 
the ancient capital of his state, but in 1728 he founded anothoi 
capital, the only one in India which is built on a regular plan, with 
streets bisecting at right angles , and he called it aftei himself — 
Jaipur It IS SIX miles from Amber, which is included in the lines 
of its fortifications Under Muhammad Shah of Delhi the Rajah 
Jai Sing served as Subadar of Agra and Malwa, and ho was also 
chosen to construct a now set of tables to supersede those oL Ulugh 
Beg They were called Zig Muhammadshahy, in honour ot the 
emperor, and wore completed in 1728 
The mstruments formerly in use appear to have boon in biass, but 


1642-48 feee “Life of Gi-reavos, and miacoUaneous works,” edited hy Di Birch, 2 vols 
8vo , 1737 (London) Dr Ihomas Hyde ^al 80 tianslated ind published the whole 
catalogue m 1665, with an account of the hfc of Ulugh Beg “ labula long ic lat 
btellaruTnixaruni ex observationo Ulugh Boighi, ramcilaniBinagni ncpotis, , 1 vol 
4to Oxon 1665 The work was leprmted, with coirections, by bhurpe, in 1767 
M bedillot translated the tables of Ulugh Beg, with the piclimmaiy discourse In 
1843 was printed in vol xiii of the Memozrs of the A^troi)oin%eal Society — “The 
Catalogues of Ptolemy, Ulugh Bcigli, lycho Biahe, Halley and Ilevotius, ’ with a 
preface to each catalogue by Francis Baily The Ulugh Beg tables hcic given au 
reprinted fiom Sharpe s edition of Hyde which is from a collation of thiee Persian 
MSS at Oxford bee also, “ Asiatic Miscellanies, i,p 51 Kinneir often quotes the 
tables of Ulugh Beg, in determining the latitudes of places in Peisia 
1 Ulugh Beg was a hrst cousin of Babei’s great grandfathei 
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they did not come np to Jai Sing’s ideas of accuracy, owmg to the 
smallness of their size, to their imperfect graduation, to the shaking 
and shiftmg of their planes, and to the wearing of the axes He 
therefore invented enormous instruments of his own, of masonry 
work , and to confirm and check the observations ho formed five 
observatories, each with a complete set of mstruments, at Delhi, 
Jaipur, Matra, Banares, and XJiain Those at Delhi have been 
mmutely described by Dr Hunter,’- and Sir Eobert Barker ^ has 
given an account of the mstruments at Banares, with lEustra- 
tions 

The Delhi Observatory was outside the walls of the town The 
large eq^uatorial dial is of stone, with edges of white marble for 
graduation The gnomon m the centre is 66 feet 9 inches high A 
masonry wall has a graduated semicircle for takmg altitudes of 
bodies east and west, from the eye Another is the plane of the 
meridian, having a double q^uadrant described m it, with the two 
upper corners of the waU as centres, for observing altitudes of bodies 
passmg the meridian north or south of the zemth One degree on 
these quadrants is 2f mches long, and the degrees are divided mto 
minutes There are also two buildings of peculiar constiuction, for 
ta.kiTig simultaneous observations of the altitudes and azimuths of 
heavenly bodies 

At TJjam Observatory there was a double mural quadrant on a 
wall 27 feet high, and 26 feet long On the west side of the wall 
there was a stair to the summit, and the east side was smooth and 
graduated At the top, near the comers, were two iron spikes, 25 
feet 1 mch from each other , and with these spikes as centres, and 
a radius equal to then distance, two acres of 90°, intersecting each 
other, are graduated on the wall The divisions are mto 6°, 1°, 6', 
and r By this mstrument Jai Smg, who, as Subadar of Malwa, 
had a palace at Ujam, made the latitude 23° 10' N Dr Hunter, by 
several careful observations, made it 23° 10' 24" N IJjam appears 
to have been the prime meridian of early Hindu geographers ’ 

At Matra the mstruments were on the roof of a room m the fort, 
and were smaE and imperfect , but at Banares they were large, and 
equal to those at Delhi and IJjam A drawmg of the beautiful 


1 “Asiatic Eesearclies/^ v , p 177 

2 “ PMosopliical Transactions,” vol 69, pt 2^ p 5 The Banares Observatory is 
also described, with woodcuts of the instruments, in Di Hooker’s Journal 

^ See Lieut Conolly’s paper on TJjain — J A S B (1837), p 813 
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■balcony of Jai Sing’s observatory at Banares is given by James 
Prinsep, and the masonry equatorial dial at Delhi is among the 
drawmgs engraved by Darnell ^ 

Jai Smg, with his instruments at Delhi, determined the obliquity 
of the echptic to be 28° 28' in 1729, withm a year of Godm’s deter- 
mination, which only differed by 28" The great E,a 3 put astro- 
nomer also constructed a table of the daily place of stars, and, 
hearmg that other tables had been previously pubhshed m Europe, 
he sent skdful persons to Portugal, with a certain Eather Manuel, 
to procure them Xavier da Silva was despatched to India with the 
tables of De la Hue, the first edition of which had been published 
m 1680, and the second in 1702 Jai Sing also had Euchd and 
Napier’s logarithms translated mto Sanscrit His own tables, which 
were completed in 1728, give the mean longitude and motions of 
the sun and of his apogee for 30 years, equation of time, and the 
motions of the moon and planets Down to Colonel Tod’s time, all 
computations were made and almanacks constructed by the tables 
of Jai Sing 

This great and wise prmco intended to have completed his career, 
by perf ormmg the aswameda yuget, or horse sacrifice After a reign 
of 43 years he died m 1748, and three of his wives ascended the 
funeral pyre, on winch Hmdu science expuod with him ® 

Dr Hunter was acquainted with a grandson of Vidhyadhur, a 
Jain, and one of the chief coadiutois of Jai Sing, who inherited his 
ancestor’s learning and traditions Dr Hunter himself, as well as 
Colonel Pearse and others, towards the end of the last century, took 
many astrononucal observations, but they wore made more for the 
purposes of a survey than m the interests of pure astronomy, and 
have already been noticed Colonel Hodgson, the Surveyor General 
of India from 1821 to 1827, was an astronomer, and a senes of 
transit observations were made under his supermtendence at Cal 
cutta * He also doterntuned the longitudes of Calcutta, Madras, and 
Puttohgurh, by lunar transits, and eclipses of Jupiter’s first satolhtc , 


1 Plates XIX and XX See also “Life m Ancient India,’ by Mrs Spiers, pp 422 and 
460 

Dr Hunter gives a complete tianslation of the preface to Jai Singes tables, with tho 
original text JBiGSCcx>TcJt€Sf v , p lYV 

^ For a very interesting account of Jar Sing, his family, and his prmcipahty, see 
Tod s Bajasthan^ ri , p 345 

» Transactions of the Astronomical Society,"’ in , pt ii , p 358 
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the diffeience hetweea his Madras result, aud that of the astronomer 
Goldmgham, hemg less than a second of time ’■ 

The 'R'lng of Ondh established an observatory at Lucknow on a 
considerable scale, and Major Herbert was mduced to hand over 
his editorial labours at Calcutta to James Prmsep, and take charge 
of it in 1832, but he died at Lucknow on September 24th, 1833 
This observatory was supplied with a mural circle of six feet, an 
eight feet transit, and an equatorial by Troughton and Simms In 
about 1841 Major "Wilcox assumed charge of it, and made a valu- 
able series of observations with the help of native assistants , but he 
died m October 1848, and m 1849 the King of Oudh abolished the 
observatory The records were gradually eaten away by insects, 
and when the mutmies bioke out the instruments weie destroyed ^ 
Thus all the work of this once first class observatory has been lost 
to the world, and its records have perished without rendering any 
result to science 

The Madras Observatory has been the centre of astronomical 
work durmg the British occupation of India It was founded m 
the days of Sir Thomas Munio, and has over since been directed ^ 
by a succession of able astronomers Besides the value of the 
work that has been performed at Madras to astronomical science, 
the observatory is specially important because the longitudes of 
the Great Trigonometrical Survey depend on the meridian passmg 
through it The various determinations of the Madras Longitude, 
with reference to the Survey, have already been discussed m a pre- 
vious section of this Memoir , and it is here only proposed to give 
a brief sketch of the other labours of the astronomers 

The Madras series of obseivations commenced in 1787, and the 
observatory building was erected in 1792, and furnished with a 
20 inch transit, and a 12-inch altitude and azimuth mstrument by 
Troughton Mr John Goldmgham was the first astronomer , and 
his labours have already been noticed, m the discussion on the 


1 Hodgson’s was 5h 21in 8 64s Goldmgham s 5h 21m 9 4s John Anthony 
Hodgson was bom at B;shop Auckland on July 2nd, 1777, and was educated at 
Durham He went to India, as a cadet, m 1799, and in 1817 was selected, with 
Herbert, to survey the sources of the Ganges and Jumna He was Surveyor General 
from 1821 to 1827 In 1845 he went out to India again as Major General of the 
Bohilkhand Division, and died at Ambala on the 28th of March 1848 
® Report by My or Tennant — Proceedings oj the Astronomical Society, xvii , 
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longitude of Madras ^ lie was an antiq[uary as well as an astro- 
nomer, and wrote papeis on the seven pagodas, and on the cave o£ 
Elephanta ECo was also the architect of the hanquetmg loonx 
at Madras Me letiied m 1830, and died at Worcester, at axr 
advanced ago, irr 1849 ^ 

Thomas GlarrYille Taylor, who succeeded Mi Goldingham, was 
horn at Aslihuiton, m Devonshire, on Novemhei 22nd, 1804 , a year 
before Ins father Thomas Taylor was appointed Assistant to Dr. 
Maskelync at G-reenwich Xoung Taylor was brought up as an. 
astronomer, and. in 1822 he was placed on the establishment of tire 
Boyal Observatory, taking charge of the mght transit ohservatroxrs - 
He also gave Sabine much assistance in his pendulum operatrons . 
In the spring of 1830, at the recommendation of Mr Pond, then 
Astronomer Hoyal, he was appointed to the chaige of the Madras 
Observatory At the same time a new five foot transit mstrumerrt; 
was supplied, and Mr Taylor began his senes of observations oX 
moon culminating stars with it, in 1831-33, whence a new detox - 
rm n ation of the longitude of Madras was obtained ® 

Mr Taylor also made a catalogue of fixed stais,"* on which INXr. 


^ bee p 64 

^ Hib laboiiiH at tbe observatory aie printed in 5 folio volumes — 

‘‘Astronomical Obbeivations/byJolin Goldingham, 4^ vols (fol ), Madras, 1825— 
“Madias Observatory Papeis, by John Goldingham, Asti onomei (Machas, 1827 ) 
See also “ A pa*per on the longitude of Madras, as deduced from observations of 

eclipses of t ho fust and second satellites of Jupiter, 1817-26, ’by J Goldingham-^ 

(Pro As S(H , 1 5 p 13 ) A notice of the life of Mr Goldingham will be found in tlxe 
Fro As X , p 80 

h m s 

^ Goldingham s result was 5 21 9 35 
Hodgson's „ 5 21 8 64 

Taylors „ 5 20 57 28 

On Jtmo 13th, 1845, a paper was read before the Astronomical Society, giving 
Taylor's recomputed results, from 442 observations of the moon s first limb, and 86 of 
the second limb Mr Riddle, of the Greenwich School, in a paper lead on April lOtli, 
1840, entoiod at length on the method of computing longitudes by moon culminating 
observations He makes the — 

h m 8 

Longitude of Madias, from 54 observations at Gieenwich and Madras 5 20 55 
„ o6 „ Cambridge „ 5 20 55 

” 65 „ Edinburgh „ 5 20 58 

See “Proceedings o£ the Royal Astionomical Society, vi , p 247 , v , p 49, xv , p no 
^ Upwards of 8,800 stars In the second volume of observations by Taylor thei e is 
a catalogue of 11,015 stars collected fiom the five volumes Of Madras observation 
including dl thoho m the Astronomical Society’s and Piazzi s' Catalogues visible a,t 
Madias, reduced to Jan 1st, 1835, being about the middle period of the observatioiiB 
“RobiiltH ot AHiionomicil Obsei\ntions made at the H E I C Obseivatory at 
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Baily based his great catalogue The ohservatious, during Mr 
Taylor’s time, were regularly published m four volumes lie visited 
England in 1840 After his return, he met with a severe accident 
at Trivandrum, a fall occasioned by extreme short sight, from 
which he never quite recovered Owmg to his daughter’s illness 
he agam went home, but too late to see her, and died on May 4th, 
1848, leavmg a widow and three sons 
Captain Jacob succeeded Mr Taylor as Astronomer at Madras 
Wilham Stephen Jacob, son of the Eev S Jacob, was born at 
"Woolavington, m Somersetshire, on November 19th, 1813 Ho was 
at Addiscombe in 1828, and sailed for India in 1831, where he was 
appointed to assist Colonel Shortrede in the surveys in the Bombay 
Presidency Between 1837 and 1841, assisted by Sir Andrew 
Waugh, he completed the Bombav Longitudinal Senes, which was 
an excellent piece of work He went to England m 1843, but 
returned in 1845, and durmg the three following years ho took 
astronomical observations at Poona with a five-foot equatorial by 
Bollond, and made a catalogue of double stars ^ In 1848 ho was 
appointed to the charge of the Madras Observatory Captain Jacob 
was an accomplished astronomer, a careful and accurate obsorvoi, 
and an able computer , but the climate of Madras did not agree 
with him, and he suffered much from ill health In 1860 he was 
occupied in revising and perfectmg Taylor’s catalogue of stars, and 
on the orbits of a Qentmn (which investigation he had made 
pecnharly his own), and other double stars In 1853 he sent homo 
a catalogue of 144 double stars, as a continuation of his Poona 
catalogue ® Neptune was also observed since 1849, and careful 
measures were taken of Saturn and his rmg ® 


Madras/ by J G Taylor, 4 vols (Madias, 1831-37) («/* A S 380 Pro 

A ^,v,p 27,vi,p 187, IX, p 62) 

1 “ Memoiis of the Astronomical Society,’’ xvii , p 79 

2 “Trans A S vol xvii,Pro A S,x 87 , x 103 , xv 133 

^ In 1854 another volume of Madias observations was published, containing those 
for 1848-52, with an Appendix bringing some of them up to 1864 

Captain Jacob has also written, ‘ Catalogue of 317 stars selected from the B A C ita 
logue, being such as are supposed to have large proper motions,” by Captain Jacob, 
Mem A /S, xix, p 61 

“On the ring of Saturn and on Jupiter’s SateUites,” by Captain Jacob — Mem A S 
XXX , p 236 

“Micrometrical measures of 12 double or multiple stars, ’ by Captain Jacob — Mem 
A S , XIX , p 68 

“ On Jupiter’s mass,” by Captain Jacob — Mem A S,xxyiii 
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In 1854 Captain Jacob was obliged to go home on sick leave, and 
Majoi Worster, of the Madras Artillery, assnmed temporary charge 
of the observatory He was engaged in examining 400 stars affected 
by proper motion to tho extent of 0 6" annually 

In 1856 a new meridional circle by Simms was ordered for the 
Madras Observatory, which arrived in 1857, Oaptam Jacob having 
resumed charge in December 1865 He com m enced a series of 
equatorial observations of the satelhtes of Jupiter and Saturn, but 
he was again obhged to go home, owing to ill health, in April 1868, 
and Major Worster once more took temporary charge of the obser- 
vatory A useful catalogue of stars was prepared under his manage- 
ment After recruiting his health, Oaptam Jacob purchased a 
TiiTift mch aperture telescope, and set out, under the auspices of the 
Astronomical Society, to estabhsh an observatory in the Bombay 
Presidency He landed at Bombay on August 8th, 1862, but died 
at Poona on the 16th, and the hopes that had been raised as to the 
results to be derived from the labours of so accomplished an observer 
came to an end 

Major Tennant, of tho G-reat Trigonometrical Survey, who had 
assisted at tho measurement of the Kardohi base, assumed charge 
of the Madras Observatory on Octoboi 13th, 1869, but he only hold 
tho post for a short tune, and m 1861 Mr Pogson was appomtod 
Astronomer Norman Eobert Pogson was already well known as 
an observer of variable stars, and as the discoverer of several small 
planets, and he had been in charge of Di Loo’s Observatory at 
Hartwell smee 1858 In 1873 ho submitted a report upon tho pro- 
ceedmgs of his department up to that date 

Beyond announcements of discoveries, and tho observations 
necessary to substantiate them, communicated to the Eoyal Astro 
nomical Society, and tho Astronomische Nadhmchten, nothing had 
been pubhshed between 1860 and 1873 Mr Pogson undertook to 
work on a programme of operations which he afterwards came to 
the conclusion were unreasonably extensive without assistance , but 
he persevered in it, leaving pubhoation to the future, in the full 
expectation that ho would be provided with an efdcient European 
assistant At last, m August 1870, Mr Pogson’s son was appomted 
as his assistant, but the sangmne hopes then raised of bemg enabled 
to bring out the results so long awaitmg pubhoation were dis- 
appomted, owing to the illness and untimely death of young Mr 
Pogson m July 1873 As the heaviest work on hand, namely, the 


HE:- 


b! 







332 


WORK OF MB PO&SON 


catalogue of stars made with, the new meridian circle, was nearly 
complete, it was considered that, for a time, ohseivations might be 
almost suspended, and the whole available force of the establish- 
ment concentrated on the reduction and publication of the arrears 
By adopting this course from the commencement of 1875 the 
volumes might, it was hoped, be brought out in pretty rapid succes- 
sion, and all arrears cleared off before any fresh undertaking was 
commenced 

When Ml Pogson took charge of the obseivatory in Pebruaiy 

1861 there was a catalogue of about 2,200 stars, chiefly selected 
from Taylor’s Madras catalogue, and that of the Biitish Association, 
observed between 1853 and 1858, awaiting completion The ob 
servations to be mcorporated in this catalogue will be little undei 
10,000, and much had alieady been done towards preparing it for 
the press There are 1,331 observations of the sun, 345 of the moon, 
1,680 of the principal planets, 333 of the minoi planets, and 26 of 
Donati s comet of 1868 , besides the mean places of the 144 Nau- 
tical Almanack stars from 1863 to 1858 , observations of Mars at 
the oppositions of 1864 and 1866 , of moon culminations for detci- 
mmation of longitude , and a long list of occultations of planets 
and fixed stars, and of the phenomena of Jupiter’s satellites These 
formed the arrears, and most of them weie reduced and leady for 
the press They are well worthy of pubh cation, and prove tliat the 
predecessors of Mr Pogson conscientiously exerted themselves foi 
the attainment of such results as were within their very limitdd 
instrumental means The hourly meteorological observations fiom 
1851 to 1860 were still unpublished Those from 1861 to 1865 were 
printed and nearly ready for issue Of the hourly magnetic obser- 
vations, only the results from 1846 to 1860 had been published 
Those from 1860 to 1865 were prmted 

Since Ml Pogson assumed charge m 1861 he has had several 
works m progress A catalogue of about 3,000 stars, observed with 
the meridian cncle, towards which 23,606 observations had already 
been made, was closed with the year 1874 The catalogue oontams 
a number of southern stars not previously observed elsewhere, 
chiefly between 110° and 160° of North Polai distance Meridional 
observations have at the same tune been made of the moon from 

1862 to 1872 , and of Mars and some of the minor planets An 
atlas of telescopic variable stars consistmg of over 120 maps, includ- 
ing all stars down to the twelfth magnitude in the vicimty of each 
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of these inteiestmg objects, was about two thirds finished in 1873 
Discoveiies of new planets and variable stars have chiefly resulted 
from a search regularly maintained ovei cei tain very perfect manu- 
script chaits consti noted by Mi Pogson 

When Ml Pogson ai rived at Madras in Pehruary 1861 he found 
the ohseivatoiy in a most distressmgly hopeless state of inanition 
Nothing had been done during the two previous years, and the only 
instruments available for work were the equatorial by Messis Lere- 
bours and Secretan, and a small portable transit used for finding the 
local time Puiing 1861 Mi Pogson was engaged in setting up 
the new tiansit circle , and in observations with the equatorial 
The new planet “Asia,” so named in consequence of its being the 
first discovery made in that quarter of the globe, was found early 
in April 1861, and the observations of it were printed in the 
monthly notices of the Eoyal Astionomioal Society Tire solar 
eclipse of July 7th, 1861, the transit of Mercury on November 11th, 
and many other observations, were also duly attended to , and the 
meteorological and magnetical registers, and the local time signals 
by the telegraphic dropping of a time ball daily at 1 pm, were 
earned on throughout the year The mounting of the new transit 
circle was completed, and the instrument brought into use on May 
31st, 1862 A monthly record of observations made with it has 
since been kept Much work was also done with the equatorial 
But 1864 was the best ycai as regards the general work of the 
observatory The maximum number oi observations was attained 
with the transit circle With the equatorial the new planet 
“Pieia”was independently discovered on the 2nd of Pobruaiy, 
1864, but it proved to be one detected by Professor D’Aiiesi at 
Copenhagen in 1861, which had since been lost owmg to the in- 
sufficiency of the observations made at its discovery Another new 
planet, called “ Sappho,” was discovered on the 3id of May 1804 
A second scries of differ cntial right ascensions of Mars was also 
observed, foi the investigation of the solar parallax 

In 1866 the meridian circle work continued to bo all that could 
be desired The new large equatorial, by Messrs Troughton and 
Simms, had been received early in 1864, and a suitable structure was 
erected for it Prom 1866 a more complete form of tabular reports 
was mtioduced The great events for 1866 were the mounting of 
the now 8^ inch equatorial, and the discovery of the new planet 
“ Sylvia ” In 1867 the finding of the variable star JE Behouh, by 



334 


WORK OP MB POGSON 


0 Eagoonatha Oharry in January is memorable as the first astro 
nonucal discovery aclueved by a native of India, m modern times 
In 1868 the total echpse of the sun on the 18th of August -was 
observed Actual micrometrical measurements of the positions of 
bright Imes in the solar corona were obtained with the spectroscope 
at Masuhpatam, and the visibihty of the red prommences after the 
sun’s reappearance was confirmed by measures taken half a minute 
after the end of totality The polarization of the light of the 
corona was satisfactorily proved by Mr G- E Winter, and the 
observations of the ordinary phenomena of the echpse were recorded 
by the late Mr 0 G Walker, OS On the 19th of November 1868 
another new planet was discovered, cafied “ Camilla ” 

A third senes of measurements of Mars, for mvestigation of the 
solar parallax, was made m 1869 with the new equatorial In 
October 1871 an important change was effected in the mode of 
commumcating Madras mean time to the shippmg in the roads 
The mvention of a new apparatus by Mr G E Wmter (the Tele- 
graph Engineer to the Madias Eailway) and the construction of a 
new hue of telegraph between the observatory and Eort St George, 
enable the astronomer to undertake thefirmg of both the noon 
and the 8 o’clock guns with strict accuracy , so that there are now 
two daily signals by which the error and rate of chronometers can 
be determined by the shipping m the Madras roads ^ In 1871 a 
fourth series of observations of Mars was made with the largo 
equatorial, and signals were exchanged by the submarine cable 
between Madras and Smgapore, in July, for the difference of 
longitude At the suggestion of Professor Oudemens, the Dutch 
Surveyor General m Java, a similar exchange of longitude signals 
had previously been made between Singapore and Batavia The 
central shadow path of another total eclipse of the sun across the 
Madras Presidency, on December 12th, 1871, led to the equipment 
of several expeditions to observe it The station selected for the 
Government Observatory was at Avenashy, m the Ooimbator 
district, on the hne of railway The Assistant Astronomer, aided 
by Colonel Eitherdon and Mr Doderet, obtamed three successful 
photographic pictures of the totality, showmg the corona and other 
phenomena of the echpse Mr Wmter rendered valuable service 
as polariscopist, and C Eagoonatha Oharry was entrusted with the 


1 “ Madras Admimstration Eeport for 1870-71,’^ p 212 
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ordinary telescopic phenomena In 1872 tlie annular eclipse of the 
sun was observed on the 6th of June , and the phenomena known 
as “ reversal of the lines,” hitherto observed only at total echpses, 
was also seen to great advantage with the spectroscope at both the 
formation and breaking of the rmg 

In December 1872, Mr Pogson detected the comet of Biela, at 
the Madras Observatory, under circumstances of extraordinary 
interest This comet was first seen in 1772 , but in 1826 Mr Biela 
discovered it again, when the orbit was carefully calculated, and 
the results showed that it revolved round the sun in about 6f years 
In 1832 it returned -with the utmost punctuality , and agam m 
1816 it separated into two, each complete, with a short tail of its 
own, 160,000 miles apart The phenomenon produced a profound 
sensation among astronomers It and its compamon were again 
seen in 1862, but 1,250,000 miles apart 
Mr Pogson represented that if an experienced European assis 
tant had been granted him m 1863 there would have been no 
arrears in 1873 Meanwhile he has long had one labour in hand, 
the vast importance of which cannot well be over-rated , namely, 
the investigation of the constant of solar-paraUax, by means of the 
planet Mars in opposition , which is one method of ascertammg 
the sun’s true distance from the earth The transit of Venus ofiors 
the readiest and most immediate result, but the opportunity of 
observing it only occurs twice in a century In 1867, the Astro- 
nomer EoyaP suggested and advocated the method by moans of 
the planet Mars when in opposition, which is ec^uaUy adapted to 
secure the same result The requisite observations for this method 
can only be made to the best advantage at a tropical obsorvatoiy, 
and Madras was particularly named by the Astronomer Royal foi 
the work Mr Pogson has now taken fi.ve senes of opposition 
observations in 1862, 1864, 1869, 1871, and 1873, all of which 
await discussion The three last were made with the new oqua- 
tonal , but still without all the proper apphances In 1874 tele- 
graphic determinations of the longitude of Rurki were effected with 
reference to the observations of the transit of Venus at that station 
In 1869, Sir George Airy, the Astronomer Royal, suggested that 
Colonel Walker should be called upon to draw up a document, to 
provide for the future adimmstrative arrangements of the Madras 
Observatory, by prescribing certam defibmte duties for its future 
performance Accordingly a “ Oode of Imtruchons to defi'ne the 


^ « Monthly Notice, E A 8 XVII , p 208-21 
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“ futui e opei ations of the Madras Ohsermto') y ” was diawn tip by 
Colonel Walkei, with tbe assistance and concurrence of Mr Pogson, 
the Astionomer, on Pebiuary 26th, 1869 ^ Tbe Code was amended 
on Pebiuary lltb, 1870, and finally received the approval of the 
Goveimnent of India It is m nine sections 
1st Meridian observations to be taken of a certaib numbei of 
standaid stais in the Northern and Southern Hemispheres, 
for the purpose of harmonizing and connecting together the 
positive determinations of the Greenwich, Madras, Cape of 
Good Hope, and Austialian observations, with a view 
to the eventual preparation of an accurate catalogue of 
star’s places, from the combined operations of all those 
observatoiies 

2nd Meridian observations to be taken of all stars, down to the 
sixth magnitude, between North Polar Distance 60 and 
North Polar Distance 110 

3rd Meridian observations to be taken of all stars used for geo- 
detical purposes in the course of the operations of the 
Great Trigonometrical Survey 

4)th Meridian obseivations to betaken of all minor planets within 
range of the instrument (10 5 magnitude), whenever they 
are m opposition south of the equator 
6th Equatorial obseivations to be taken of the planet Mafs at 
eveiy successive opposition, in continuation of the observa- 
tions which have already been made by Mr Pogson for the 
mvcstigation of the constant of solar parallax 
6th Magnetic and meteorological observations to be continued 
on the system introduced by Mr Pogson in 1861 
7th Provision for time determinations for shippmg, and for notices 
of approaching stormy weather, &c 
8th The publications should be issued in annual volumes, and 
annual Eeports should be submitted to the Government of 
Madias, and sent to the Astronomer Boyal, whose criticisms 
should be invited Monthly tabular statements of arrears 
of reduction and publication should also be submitted 
9th Special investigations may be undertaken by the Astronomer, 
but they should not mterfere with the regular routme of 
the observations, nor retard the work of reduction and 
pubhcation 


1 Colonel Walker to the Secretary to the Government o£ India, March 4th, 1869 
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In 1836 Mr John Caldecott, the commercial agent to Ihe 
Trayancor Government at Alepy, pointed out to General Eraser, the 
Resident, the advantages to science to he derived from the estahhsh- 
ment of an observatory at Tiivandrum The latitude is 8° 30' 35 ' 
N , and observations taken in such a position were considered likely 
to yield valuable results, owmg to its pro ximi ty to the equator 
Trivandrum is, also, only about 70 miles south of the magnetic 
\/ equatoi Rama R^ermah, the late Rajah of Travancor, who was a 
learned and cultivated prince, entered warmly mto the project, and 
appointed Mi Caldecott his astronomer, with authority to build an 
observatory at Trivandrum The building was planned and erected 
by Captam Horsley of the Madras Engineers in 1837, on a laterite 
hill two miles from the sea, and 196 feet above it, whence there 
IS a magnificent view On one side is the sea bordered by groves of 
cocoa nut trees, on the other the rich undulating country, bounded 
by the many peaked ghS,ts Mi Caldecott went to England for 
instruments m Eecember 1838, and returned in April 1841 with a 
transit instrument by Dollond, two mural circles, an equatorial, 
altitude and azimuth, and magnetic and meteorological mstruments 
Mr Caldecott forwarded complete copies of his observations to the 
Court of Directors and the Royal Society, and in 1846, leaving the 
Rev Dr Spershneider in charge of the observatory, he came home 
to try and obtam the aid of some of the scientific societies in 
publishing them, but without success He returned to Trivandrum 
m 1847, and died there on December 17th, 1849 

The observatory was in chaige of Mr Spershneider for two years, 
and in 1851 the Rajah of Travancor appointed Mr John Allan 
Broun, who had been m charge of Sir Thomas Biisbane’s observa- 
tory at Makerstown from 1842 to 1860, to be the astronomer at 
Trivandrum Mr Broim arrived on January 11th, 1862, but he 
found the astronomical instruments in so unsatisfactory a condition 
that he thought it best to devote his chief attention to magnetism 
and meteorology An account of his meteorological work, and of 
the estabbshment of an observatory on the summit of Agustia mulla, 
has been given in the section on meteorology ^ He also built a 
house adjoinmg the observatory at Trivandrum, with a row of Done 
columns supportmg an entablature imitated from that by Imgo J ones 
on the church m Covent Garden, and a terrace In July 1852 he 
commenced a series of lectures on the mstruments, their objects, 
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and the results derived from them , and in course of time he 
succeeded in trainmg a very e£S.cient set of assistants In 1863 he 
built rooms for a new set of magnetic instruments which were 
obtained from England, and his magnetic mvestigations are of great 
value and importance He obtamed a complete set of hourly 
magnetic observations at Trivandrum from March 1862 to March 
1866, and at Agustia from June 1855 to July 1858, and during 
ten months in 1863 Mr Broun also made a short series of hourly 
magnetic observations simultaneously at three different stations, 
relative especiaUy to the dimnal variation of magnetic decimation 
One was as nearly as possible on the magnetic eq^uator, about 30 
miles north of Trivandrum, the other at the observatory, and the 
third at Cape Oomorm In 1859-60 he made a magnetic survey of 
the west coast of India, for the purpose of ascertaming the position 
of the magnetic equator which passes through Travanoor, and the 
vaiiations of intensity about the hne of no inchnation Stations 
were chosen at mtervals along the coast, which wore eventually 
extended up to Bombay The horizontal intensity was found to ho 
nearly the same from Bombay to Cape Oomorm 

The present Eajah of Travancor resolved to discontinue the 
observatory establishment, and Mr Broun left Trivandrum m 
March 1865 But it was arranged that a hunted series of obser 
vations should be continued by the two most experienced native 
assistants, who were to forward monthly reports and KEtmets of 
observations to Mr Broun, which are of great nnportaaoe with 
reference to several questions of mterest Mr Broun published the 
results of his labours m Travanoor m 1874 ^ 


1 A history of the observatory, and a most mteiestmg account of the establishment 
of the branch observatory on the Agustia mulla peak will be found in the Report 
on the observatories of His Highness the Rajah of Travancore, at Trivandrum^ and at 
the peak of Agustia on the Western Ghats,’ by John Allan Bioun, R R S, Director 
of the Observatories (Trivandrum, 1857 ) 

2 In 1874 a handsome quarto volume was published by Messrs King, entitled ‘‘Re 
ports on the Observatories, Public Museum, Pnbhc Park and Gardens of His Highness 
the Maharajah of Travancore, G C b I by John Allan Broun, F R S , late Birectoi of 
the Observatories It contains a reprmt of the smaller volume of 1857 , together with 
the second General Report covering the ground from 1857 to 1865, and short imports 
on the museum at Trivandrum Mr Broun has also contributed papers to the “ Ttan- 
sactions of the Royal Society of Edinburgh ” (vols xxii and xxiv , p 669), on hon^ntal 
force of the earth s magnetism, and on the bifilar magnetometer, on diurnal variation 
of the magnetic declination at Trivandrum, deduced from 12 year’s observations, and 
on an examination of dim nal observations at nine other stations , foi which he received 
the Keith biennial prize In the “ C6mtes'Bendues of the Academy of Sconces for July 
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The Bombay Observatory is confined to magnetic, tidal, and 
meteorological observations, and to observations for time to rate 
the chronometers m the harbour Major Jacob’s desire that an 
astronomical observatory should be estabhshed m the Western 
Presidency has never been fulfilled 

The transit of Yenus was observed on the 9th of December 1874 
by Mr J B N Hennessey, of the Gi eat Trigonometrical Survey, at 
Masauri, a Himalayan station 6,765 feet above the sea His especial 
object was to observe the transit from a considerable height He 
used the equatorial of the Eoyal Society, having first fixed his lati 
tude and longitude to obsoivc ioi time, and rated his chronometers 
Fortunately he was favoured with exquisitely cleai weathei He 
watched for the first external contact of Yonus, but did not detect 
it until it had made an mdentation on the sun’s hmb The latter 
appeared jagged Yenus was edged by a narrow nng of hght, 
but Mr Hennessey could not discern the “pear-drop” or the 
“ hgament ” described by formei observers Colonel Walker, who 
observed the transit at Dohra Dtin, ton miles to the south and only 
2,200 feet above the sea, saw the pear-drop and tho hgament very 
distmctly So that they wore visible at a height of 2,200, but not 
at a height of 6,500 feet The Eev H D James observed the 
transit at Ohakrata, 7,300 feet above the sea An account of these 
observations of the transit of Yenus were pubhshed m the “ Pro- 
ceedings of tho Eoyal Society 

Lieutenant Colonel J C Tennant had charge of two stations in 
India for tho observation of the transit of Y onus He himself, with 
Captains Campbell and Waterhouse, observed at Eurki, while 
Captain Strahan was sent to Lahore Colonel Tennant took 
charge of tho new equatorial and of tho time observations Cap- 
tain Campbell observed with the new great theodohte, and 
Captain Waterhouse took above 100 photographs of the solar disc 


4th, 1870, Mr Broun s paper on the secular variation of the magnetic declination, as 
deduced from observations made at Trivandrum, 1853-70, is published In the Philo 
sophical Magazine^’ foi Tuly 1858 is Mi Broun^s letter to Sir David Brewster on tho 
results and views derived fiom his obseivations in Scotland and India. See also 
Biitish Association Eeports, ix , p 38 , xv , p 22, xxiv , p 28 , xxs ii , p 30 , xxix , 
p 20, 24, 27, 74 , and Proceedings o£ tho Royal Society,” xvi , p 59 See also a 
pamphlet punted at Edinburgh in 1877, List, with some notices of the contents of 
scientific woiks and papeis,’ by J A Broun, P R S , &c &c They are 74 in number, 
chiefly on subjects connected with Mr Broun s magnetic and meteorological ohserva 
tions at Makerstoun and Tiivandrum 
^ “ Proceedings of tho Royal Society,” Nos 159 and 161, 1875 
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while the planet was on it, besides five showing the egiess of the 
planet from the sun lie was assisted by Serjeant Hairold, E. E , 
who had charge of the photogiaphic work during the Abyssinian 
Expedition Euiing the tiansit Colonel Tennant obsoived the 
ingiess, internal contact, and both contacts at egiess, besides a 
large number of micrometer observations of the relative positions 
of Venus and the sun, and also of the diametei of the planet 
Captain Strahan obsenedthe egiess of the planet from the sun 
Colonel Tennant speaks stiongly of the gieat seivioe done by 
Colonel Strange’s ofiS.ee in preparing the instiuments, and against 
the proposal to abolish it 

On the conclusion of the operations connected with the tiansit 
of Yenus, Colonel Tennant^ proposed that there should bo a solar 
observatory at Simla, especially for observations vith the speotio 
scope and by photography , and also for the obseivation of Jupitoi s 
satellites This proposal was not sanctioned, but airangoments 
have been made for taking daily photographs of the sun’s disc, 
duimg two years, by a trained obseivei undei Colonel "Walkei’s 
superintendence 

The Madras Observatory is now the solo permanent point for 
astronomical work in India, and the only successor of the famous 
estabhshments founded by Jai Sing It has been presided over by 
a succession of six able and accomplished astronomers, it has pro- 
duced results which entitle it to take rank with the observatories of 
Europe, and its present Dueotor is engaged in the prosecution of 
labours which are of great importance to astronomical science 


^ Colonel Tennant has received the appointment of Mastei of the Mint at Calcutta 
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The operations wlucli have been enumerated in tbe previous 
sections are intended to furnisb minute and exact mformation 
respecting the topogiaphy of eveiy pait of India, the heights, 
positions, and ramifications of its mountain masses , the courses of 
its rivers and stieams , the nature of its coast hne , the geological 
charactei and chmate of its various regions , while a part of the 
object of an archaeological survey is to investigate tbe physical 
changes that have taken place within historic times, by a comparison 
of the information supplied by ancient writers with the actual state 
of the country Such is the material by the aid of which it is the 
task of the physical geographer to form a systematic view of the 
various regions, with reference both to the action of natuial causes 
on their physical conditions, and to the changes produced by human 
means It will be the object of the present section to supply infor- 
mation lespecting the various attempts that have been made to 
utilize the material that has been collected, and to deduce generaliza- 
tions fiom numerous classes of observations, as well as to point out 
where material is to be found for genoialization, in regions or on 
subjects where nothing of the kind has hitherto been attempted 
With this object some information will be given respecting the 
sources for the study of Indian comparative geography The 
travellers who have explored portions of the Himalayan lange will 
be enumerated, and an endeavour will be made to give an idea of 
the views some of them have enunciated respectmg the physical 
structure of that great mountain mass Some account will then 
be attempted to be given of the waiters who have formed general 
views on the great river basins, and of those who have written on 
the physical geography of other parts of India A sketch of the 
bolamcal geography, with an enumeration of the principal works 
on Indian botany, will then be given, and some information re- 
specting the writers on the impoiiance of forests and on finest 
conservancy will follow, with leference to the effect of human 
agency on physical geography EinaRy there will be an allusion to 
the physical geography of the Indian seas, and to the value of maps 
showmg the features which compose a physical and statistical atlas 
The various subjects which arc treated of m this Memoii form 
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one harmonions wliolej each separate part of which fits lao.'fco the 
others The archaeological surveys are inseparably connected with 
comparative geography, while mastery of the latter study is es- 
sential for a due comprehension of the existing physical coixditions 
of a country Hence the writings of Arrian and Ptolemy, of the 
Chinese pilgnms, and more especially of the Arab geographers, are 
most valuable to the student of Indian geography The wox-h: just 
completed by Professor Dowson (“ The History of India told 
by its own Historians Muhammadan Period ’ ) furnishes in- 
valuable mass of information respecting the early Arab geogaraphers, 
consisting of notices of their lives and works, and extracts from 
their wTihngs, with critical notes The authors treated of include 
the merchant Sulaiman, who flourished about a b 850, Ibn. Hhur- 
dahda, AI Masudi, A1 Istakhri, Ibn Haukal, A1 Idrisi, and the 
compiler Al Zazwim, who wrote in A D 1263 Professor Dowson 
gives a geographical note m which he identifies many localities, at 
the end of his first volume, and in treatmg of later Muhaixxmadan 
authors, m the subsequent volumes, he brings out much information 
which IS valuable to the comparative geographer ^ No less inoportant 
are such works as General Cunningham’s " Ancient Geography of 
India,” and others which discuss questions relatmg to the geography 
of places mentioned by Hwen Thsang and Pa Hian 

The structure of the great Himalayan mass which bounds India 
to the north is the branch of the subject to which attention is 
naturally drawn m the first place, and it is that to whioli both 
travellers and systematic geographers have devoted the largest share 
of their labours 

The reports of a long senes of travellers necessarily preceded the 
first attempt at generahzation Those who first penetrated mto 


1 See “The History of India as told by its own Ilistoiians The Muiiammadan 
Period, ’ edited from the posthumous papeis of the late Sir H M Elhot, "EZ CB, by 
Professoi JohnDowson (8 vols Trubnei Published between 1867 and 187'7 ) The 
first volume contains the Arab geographeis and the Sindi historians Xlie second 
mcludes historians who treat of the inroads of Ghaznevides, Ghonans, and Slave Kings, 
down to A D 1260 It mcludes extracts horn the Tabakat t-Nasv> t, an important 
history, the whole of which is being translated by Major Raverty, with copioxxs gedgra- 
phical and other notes The third volume brings the story down to Timur’s inyaaien 
of India in A D 1398 The fourth volume embraces the period from Timur "to Aibar 
The fifth and sixth tieat of the Emperor Akbar, and the two last volumes of the latei 
Mughal rulers It is hoped that arrangements will be made for the publication of two 
additional volumes treating of the Muhammadan dynasties of the Deccanj^wrlnch will 
be specially mterestmg because they will include much that b^ars on tli© early con- 
nection of the Enghsh with India 
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the apparently inextricable labyrinth of snowy peaks, such as the 
Missionaries Antonio Andrada, Grueber and Domlle, Desideri and 
^reyre, and Horace della Penna,^ were simply appalled at the horrid 
aspect of the mountains, and at the eternal winter The English 
officers who afterwards contemplated the mighty barrier from the 
plams became desirous of ascertainmg the real height of the peaks 
and of explormg the hidden sources of the great rivers It was 
with these objects that Colonel Hodgson, Herbert, and Webb were 
ordered to survey the mountains between the Sutlej and the Kah, 
that Hardwicke penetrated to Srinagar, and that Baillie Eraser first 
crossed the range, on the southern slope of which the Jamna rises 
A few years later, Moororoft and Trebock explored the upper courses 
of the Indus and the Sutlej, and reached the Mansarowa lake, 
while Dr Geiard ascended the Spiti xalley ^ Mr Bogle and Captain 
Turner wore sent by Warren Hastings on embassies to the Lama of 
Tibet, and crossed the eastern Himalaya from Bhutan to the xalley 
of the Sanpu a feat which has only been achieved by one other 
modern European traveller,'* though Dr Hooker penetrated some 
distance beyond the water parting Opportunities offered by 
embassies to Nopal enabled Kirkpatrick, Crawford, and Buchanan 
Hamilton to collect some information respecting the central portion 
of the great cham ^ 


1 See Introduction to Markham’s “Mission of Bogle to libct,”pp Ivi lolx 
® Webh s Survey is in the Asiatu Jt( starches, xi , p 447 See also a paper 
hyMr Colebrooke on the Souices of the Gauge s Ittsea^ ches, xi , p 429 
“Journal of a Tout through pint of the Snowy Kange of the llimaliya mountains,” 
by James Baillio Fraser (London, 1820) “ liavels m the Himalayan piovincos,” 

&c, by Wilham Moor croft and George licbcck, iii 1819-2') (2 vols, 1841) See 
ilso “R G S Journal,” i,p 282 “Obsoivations on the Spiti Valley, ’ by Smgoon 
J G Geiard. Besearohes, xviii, p 239 Ihe original MS Journal of 
Horboit’s Survey in 1818 is preserved in the Goographioal Dopaitment of the India 
Office 

3 “An account of an Embassy to the Couit of the Toshu I/ama in Tibet,” by 
Captain Samuel Turner (London, 4to, 1800) 

“ Narratives of the Mission of Gooigo Bogle to Iibet, and of the Jomney of 
Thomas Manning to Lhasa , ’ edited with notes, an mtioduction, and lives of Mr 
Bogle and Mr Manning, by Clements E Markham, C B , F R S (Tiubner, 1876 ) 

* Ml Manning in 1811 

3 “ An account of the kingdom of Nopal, by Colonel Kirkpatrick, in 1793 (London, 
1811), with a map by Colonel Gerard 

“An Account of the kingdom of Nepal,” by Inancis Buchanan Hamilton, MD, 
1802-3 (Edinburgh, 1819) At the end a table of the heights of 8 peaks, measured 
by Colonel Ci iwfoid is given The plants collected by Buchanan Hamilton were 
desciibed by Bon, in the “ Prodiomus Floisc Nep ilonsis ” 
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Captain Herbeit, whose writings deserve to he bettei known, was 
the first geographer who attempted to give a general view of the 
physical character of the Himalava Wilting in 1818, his infoima 
tion was necessarily hnuted, hnt he had hefoie him the results 
obtamed by most of the tiavelleis whose works I have enumeiated, 
and he had some peisonal knowledge of the Western Ilimalaya from 
the Eah to the Sutlej The physical features of Central Asia were 
unknown to him, and he laments the deep obscuiity which then 
covered the geography of that interesting region His conception 
of it was a vast central space fiom the circumference of which rivers 
flowed m all directions, and he perceived that a line connecting their 
sources must be of great elevation compared with othei parts of 
Asia external to such a hue He knew also that this interior space 
was surrounded by mountains, and supposed it to be a very lofty 
plateau But with pait of the southern boundary, the stupendous 
mountams traversed by Webb, Tuiner, and himself, he was familiar 
He was the first to pomt out that the line of water par ting was by 
no means synonymous with that of greatest elevation In explormg 
the Western Himalaya he could distinguish no continuous chain of 
elevations on a cursory glance Theie seemed to be nothing to lend 
a clue to the development of the mountain masses, and theie 
appeared an assemblage of elevated peaks confusedly heaped together 
But he soon perceived that, by tracing the courses of the rivers and 
their tributary streams, a clue would be found to lead an observer 
out of this labyrinth As regards the part of the Himalaya from the 
Sutlej to the Kah,^ instead of a succession of parallel ranges rising 
one behmd another in regular array, he made out a contmuous chain 
forimng an nregulai curved line, with the Sutlej bounding it to the 
noith, and bendmg round its convex side, while the souices of the 
Granges use withm its concavity He calls this the Indo Gangetic 
chain, and his description of it is precise and accurate His next 
cham IS that separating the souices of the Jamna and Ganges, 
which was crossed by BaiUie Eraser He adds, that the ramifica- 
tions of ndges would almost bid defiance to any analysis, but foi 
the assistance derived from observing the courses of the iiveis 
Herbert also observed that the ridge separating the Ganges and 
Indus basins -was by no means the highest ground, and that the 
most elevated peaks were on a series of transverse ridges which 


^ A chief branch of the Gogra 
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ramify from the Indo-Gangetic ch.am, over which they tower several 
thousand feet He traced a connected line of peaks, not under 
21,000 feet m height, and intersectmg the wateicouises , and both 
Wehh and Herbert gave 27,000 feet as the height of Dhawala gin ^ 
In his valuable memon, Herbeit also speculates upon the relation 
between the height of the sources of rivers and the length of their 
courses, and gives a most inteicsting account of the Duns, the 
parallel cham of the Sawalakhs, the forest belt at their bases, and 
the Terai region beyond ^ 

After the time when Ileibeifc was engaged on his suivey a 
number of able geographers and naturahsts explored the Himalaya 
mountains Vigne ® and Ealoonei penetrated into Balti and 
Ladak, Jacquemont * and Hugel ® explored Kashmir, Cunningham ® 
thoroughly examined the Ladak region. Dr Thomson ’ reached the 
summit of the Karakoium pass. Captain Gerard gave an account 
of Spiti and Kunawui,® and the Straoheys * surveyed Kumaun and 
Western Tibet The valley of Kathmandu had an able generalizer 
in Mr Hodgson,^ who was for many years the British Envoy m 
Nepal , and in 1848 Dr Hooker thiew a flood of light on the 
geography of the Sikkim portion of the eastern chain 


^ Actually 26,826 Eiiglisli feet 

2 ‘^Report of the Minoralogical Siuvey of tho Himalaya Mountains/* by Captain 

T D Ileibert, J A /S' , xi , pt i , p x 

3 Travels in Kashmu, Ladak,*’ <&c by G T Vigne (2 vols, 1835 ) 

^ Voyage dans 1 Indc, * pai Victor Tacquemont, ] 828-32 (I*aris, 1841 ) 

® Kaschmir und das Reich doi Sick ’ Cail von llugcl (1 vols Vienna, 1840 ) 
Translated into Lngbsh by Major Joivis (London, 1845) See also R G 9 Jomnal, 
VI , p 343 

® Ladak physical, statistical, and liistoucal, by A Cunniiigliam, Majoi, Bengal 
Engineers (1854) 

7 a Western Himalaya and libot, a nanative of a journey diuing the yeais 1847-48/* 
by Thomas Thomson, M D (1852) 

8 Account of Koonawur, m the Himalaya,*’ by Captain A Geiaid Edited by 
Lloyd (Map 8vo 1841 ) 

® On the physical geography of the piovinces of ICumaon and Gmhwil m tho 
Himalaya mountains, and of the adjoining paits of Tibet,* by R Stiachey, bsq, of 
the Bengal Enginoeis — R G S Joinnal, xxi , p i7 

‘‘Physical Geogiaphy of Western Tibet, by Captain H Stiachey of the Bengal 
Army — E G S Journal, xxiii , p 2 Published separately ni 1854, and his 
“ Tourney to Lake Mansaiowi * Published at Oileutta 8vo 1848 

“On the physical geogiaphy of the Himahya,** by B H Hodgson, Esq —J A S 
xviu , pt 2 , p 761 

“Himalayan louinal, * by T 1) Hookei (2 vols 8vo 1854) 

“ Notes, chiefly botanical, made dmmg an excuision from Harjilmg to Tonglo — 
J A SB, xvni pt 1 , p 49 
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Dr Porbes Eoyle discusses Himalayau geography mbis great 
work illustrating the botany of the mountains ^ 

Ounnmgham, m his work on Ladak, gives a general view of the 
physical features of the W estern Himalaya There most strikmg 
characteristic is the parallelism of the mountain ridges, which 
stretch through the country from S E to N W , their general 
direction deternuning the course of the rivers, and the valleys lymg 
along the head waters of the Indus, Sutlej, and Ohenab He divides 
the mountain region into six distmct ranges ^ — 

1 The Karakorum range, from the sources of the Gilgit and 
Tasan, to that of the Shayok 

2 The KMas or Grangri range, traversing Western Tibet, along 
the m^ht bank of the Indus from its source to its junction with the 
Shayok, and onwards to the junction of the Hunza and Nagar 

3 The Tians Himalayan range branches off from Gangii to the 
south of G-aro, and extends to Zanskar in an unbroken line Here 
the river rushes dark and turbulent through a vast chasm which 
human foot has never trod Thence the range contmues to the 
Dras, where it is out through by a narrow gorge called the wolf’s 
leap , and thence to the great southern bend of the Indus, at the 
junction of the Gilgit 

4 The Great Himalaya, which is the natural boundary between 
India and Tibet, is a mighty cham 660 miles long, pierced m three 
places by the Sutlej, its affluent the Para, and the Ihdus 

6 The Mid-Himalaya, or Pir Panjal, consists of four distinct 
masses, the Bisakar, Lahul, Pir Panjal, and Swat 

6 The Outer Himalaya This classification only apphes to the 
portion of the system from the bend of the Bias to the Indus 

Henry Strachey, in his general sketch of Western Himalayan 
geography, adopts the native Tibetan nomenclature He considers 
the general plan of the mountam system to be a series of parallel 
ranges rutming in an oblique Ime to the general extension of the 
whole , the great peaks bemg on terminal butt ends of the pmnaiy 
ranges The chief watersheds are often found to follow the lowest 
of the ridges, and the channels of drainage to cross the highest, 
deep fissures mtersectmg the mountams, often directly traverse to 


1 “Illustrations of the botany and otbei branches of the natuial history of the 
Himalayan mountains, by J Porbe? Hoyle (London, 1839 2 vols 4to ) 

* Osoma de Koros says, that from the first range on the Indian side to the plains of 
Tartaiy the Tibetans count six chains of mountains ~J A S 121 
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the Tnfl.m lines of elevation No traveller, except the Pundit sent 
by Major Montgomerie in 1866, has over visited any part of the 
great transverse watershed separating the Indus and Sutlej from 
the Sanpu , though the western shores of Lake Mansarowar were 
reached by Moorcroft and Hearsey in 1812, and by the Stracheys 
in 1846 and 1848 Henry Strachey describes the alluvial beds in 
the Himalaya, and the wonderful gorge whore the Sutlej flows over 
bare rooks with walls of alluvium on either side upwards of a mile 
high Richard Strachey gives a very clear and interesting descrip- 
tion of the Sawalakhs, rising abruptly from the plains along the 
whole southern edge of the Himalaya, with a steep outward face, 
and a gentle declivity sloping inwards, and forming the Dims or 
shallow valleys, by meetmg the foot of the next range of mountains 
He also explains the nature of the country at the base of the 
Sawalakhs, the waterless belt covered with forest, and the hue of 
swampy Terai beyond, whore the drainage of the higher country 
breaks out in copious streams in the country east of the Ganges 
The fact of this Terai region terminating at the Ganges is accounted 
for by the slope being less to the eastward of that river The limit 
of the snow lino on the different ranges is discussed by Ounmng- 
ham, Richard Strachey, and Captain Thomas Hutton ^ 

Hr Thomson, who was the first traveller, after the Chinese 
pilgrim Pa Hian, to reach the summit of the Karakorum pass, has 
discussed the physical structure of the ‘Westem Himalaya with great 
ability Ho considers that the only feasible mode of division is 
attorded by the courses of the diflcronl rivers If these be taken as 
guides, the mountains will bo found to resolve themselves into two 
great systems Hr Thomson gives Herbert the credit of havmg 
first pomted out the impropriety of regarding the mountains as a 
smgle chain parallel to the plams Ho proposes to oaR Herbert’s 
Indo Gangetic the Ois Sutloj, and the chain commencmg at Kailas 
the Trans Sutloj range These would be the Mid-Himalaya and 
Great Himalaya of Cunnmgham’s system Hr Thomson also de 
scribed the alluvial deposits in the Himalayas, and the shells that 
are found in them 


1 The Torax and Bhabui regions are also admirably described by Colonel W H 
Gioathed, C B , in hia papei, “ On the piactico and lesults of irrigation in Northern 
India,” road at the Institution of Civil Engineers, No 1350, Jan 1873 

2 J A b B y ’ XVIll , p 954 Tho lattei found its height to bo 18,660 feet 
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TTia generalizations of Onnningham, the Stracheys, and Thomson 
refei to the Western Himalaya, and are not mtended to apply to the 
ranges eastward of the Nepal frontier Mr Hodgson, dining along 
residence at Kathmandu as Hesident, thought much ovei the con- 
figuration of the mountains towering above the valley to which his 
personal observation was confined In his paper on the physical 
geography of the Himalaya’- he describes the Nepal division of the 
system as consistmg of three river basins, those of the Kamali, 
Gundiib, and Kosi, separated by peaked iidges, parallel to each 
other, and at right angles with the main chain 

SiVViTn has been explored by Hr Hooker and Di Campbell, and 
the former traveller examined two passes in Eastern Nepal As a 
physical geographer, Hi Hookei, combining his own acute obser- 
vation "with an intimate knowledge of the results obtained by others, 
has furmshed his view of the composition of the great mountam 
mass A piodigious chain traverses Asia from east to west, and 
south of it flow the Indus and Brahmaputra, in different directions, 
rismg nearly together The chain between these rivers and the 
plains of India is the Himalaya, connected with the Kuen-lun m 
rear, at the sources of the two iiveis The axis of the mam Hima- 
layan cham lies far back, and neaiei to the two great rivers than to 
the p lain s , while from the central axis successions of secondary 
ranges descend on either side These secondaiy langes vary m 
direction, some being almost perpendicular to the mam range, and 
others forming a veiy acute angle with it All ramify very much, 
givmg off chains of a third order, which separate the tributaries of 
the great rivers Dr Hooker thus considers the system as consist 
mg of a main range, with numerous secondary chains branching 


A S B, xvii,pt u,p 761 Mr Hodg&on’s scattered papei son the topograph j, 
ethnography, philology, and above all on the zoology of N epal are very numerous 
Besides four books on the Buddhist lehgion, on the aboiigines of India, and on Indian 
education, Mr Hodgson has contributed no less than 170 papers to various periodicals, 
chiefly the “Journal of the Asiatic Society of Bengal, ’ the ‘ Tiansactions and Journal 
of theAgri Horticultural So^'iety of India” the “Pioceedings of tho Zoological Society 
of London, and McClelland s“ Journal of Natuial History ’ In the examination of the 
anatomy of the buds and quadrupeds of Nepal, Mi Hodgson received much assistance 
from Dr Campbell, who also resided 8 jeais at Kathmandu, hefoie he commenced his 
career of more active usefulness at Daqilmg 
In 1874 Mr Trubner pubhshed a collection of Mi Hodgson’s “ Essays on the 
languages, literatnie, and rehgion of Nepal and Tibet, together with farther papers 
on the geography, ethnology, and commerce of those countnes ’ 2 parts, 8vo , pp 

145 and 123 
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from it, but all oounected witb the central axis, and not formmg 
distinct mountain ranges Most of the loftiest peaks aie on the 
secondary chams He compares the Sikkim Himalaya to Hoi way 
The narrow valleys of Sikkim are analogous to the Norwegian 
fiords, the lofty snowy peaks to the islands on the coast, the broad 
real ward axis is the same m both cases, and the Sanpu valley 
occupies the i dative position of the Baltic Dr Hooker points out 
that Herbert’s proposition of the line of gieat peaks intersecting the 
river basins, and not forming the true axis, was the first enunciation 
of a vciy impoitant fact in physical geography 

Humboldt made liis Eussian expedition in 1829, and published 
his “ Bragmens Asiatique ” in 1831,’- while his “ Asie Oentrale ” 
appeared in 1843,® some years befoie the above explorers had com- 
pleted their labours But m 1833 Klaproth had produced his map 
of Central Asia, based on a great mass of Chinese material, and on 
the work of missionaries employed by the Chinese Government,® 
and Humboldt also obtained much information from Stanislas J uhen, 
and Call Bitter Brom these data Humboldt formed his theory 
of the mountain svstcmof Conti al Asia, as consisting of four great 
chains, the Altai and Tianshan on the north, and the Kuenlun and 
Himalayas on the south, issuing from the central knot of Bolor or 
Pamii But ho furnishes little information i espectmg the Hi malay a, 
and refers his readers to the collections made by Cail Bitter^ 

The complete topographical survey of the Westein Himalaya, 
conducted under the superintendence of Ma 30 i Montgomerie, the 
detailed aocounts of its glaciers by Major Godwm Austen, and the 
examination of the siiuctuie of its southern portion by Mr H B 
Medhoott, have rendered our knowledge of that section of the region 
both accurate and complete But, to the eastward of the Nepalese 


1 “FiagmonsdeGoologieetdeClimatologie Asiatique’ (2vols 8 vo, Pans, 1831 ) 

2 “ Asio Contralo, Eecherclies sur les Chaines de Montagnes et la Chmatologie 
compaide (3 vols 8vo , Pans, 1843 ) 

3 Klaproth “ Carte de I’Asie Centiale, dressee d’apres les cartes levees par ordre 
“ do I’Bmpoieui IChian loiing pai les Mis«ion.aiies de Peking, et dapres un. giand 
“ nombres do notions extraites et traduites de livres Chmois (1833 ) The Mis 
sionanes were Fathers Felix d’Aiocha, Espinha, and Hallerstem, who appear to have 
observed the latitude of Khotan 

■H' “ Une immense masse do materiaux dus aux dommateurs actuels de I’lnde, comme 
» aux courageux efiorts do Jaquomont et de Hugel, a ete reunie et discutee recemment 
“ dans I’oxcollent ouvrago do M Eitter ’ — x4ste Centrale, ii , p 439 He alludes, of 
course, to Eittor’s “Dio Eidkunde von Asien ’ (9 vols), the Himalayan part of 

which was published proMOus to the exploiations of Cunningham, Hooker, Thomson, 
and the Stracheys 
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frontier, little has heen done since the days of Hodgson, Oamphell, 
and Hooker 

A systematic attempt to give a general idea of the physical 
structure of the Himalayan region will be found in the sketch map 
and memoir prepared by Mr Trelawney Saunders, after a study of 
all the foregoing authorities ^ 

The Himalayan region is moluded between the plams of India 
and the upper courses of the Sanpu, Sutlej, and Indus, and extends 
from the gorge of the Indus to the gorge of the Sanpu or Brahma- 
putra, a distance of l,4i00 miles Its general structure, according 
to the new of Mr Saunders, is briefly as follows — The Himalaya 
culmmates m two paiallel ranges running through its entire length, 
and these he would call the Northern and Southern Himalaya 
respectively Nearly aU the great snowy peaks to the eastward of 
the Sutlej, which have been fixed and measured by distant triangu- 
lation, are in the southern range, while the same part of the 
northern range has so far received scarcely any attention It is, 
however, the northern range which forms the watei parting between 
the Ganges basm and the Sanpu A series of valleys separates the 
two ranges, and through them fiow the upper courses of the Jhelum 
Ohenab, Spiti, Baspa, Ganges, and numerous affluents of the Ganges 
and Brahmaputra, in the direction of the Himalayan axis, until they 
break through the southern range to jom the main streams m the 
plams of India The Indus, Sutlej, and Sanpu form a continuous 
trough in the same axial direction, and divide the Himalaya from 
the Karakorum and Gang ri mountains The Karakorum divides 
the Indus from the basin of Lake Lob The Gang-ri divides the 
Indus, Sutlej, and Sanpu from the extremely elevated plateau of 
Tibet, which is dramed by inland lakes The noithern hmit of this 
very high plateau is formed by the Kuenlun mountains, which 
descend to the comparatively low plain of Gobi The Gang-ri and 
Kuenlun meet the Karakorum mountams at the head of the Kara- 
kash valley The Karakorum unites with the Hindu-Kush, and 
Bolor or Bamir mountams, m the central knot of Tagh Lumbash or 
Pusht 1 Khar 

The southern range of the Himalaya, regarded as the culmmation 
of the slope rismg from the Indian plams, is, from that pomt of 
view, naturally connected with the ranges which skirt the Punjab 
and Sind, and termmate in the sea at Cape Monze The connexion 


1 A SfeetcTi o£ the Motmtains andrEiver Basins of India, in two maps, with explana 
tory mmoirs,” hy Tielawney Saunders, Geographical Department, India Ofl&ce 1870 
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may be traced fiom Kasbmii, thiongb Kbagaii and Swat, to tbe 
outer skirts of Kafinstan, thence, crossing tbe Kabul riyer, this 
southern chain is continued by the Karkacha range to the Sufid 
Koh, and thus reaches the Sulaunan and Hala mountains The 
northern chain of the Himalaya descends to the Indus from the 
peak of Nanga Parbat, and is taken up on the right bank of the 
river by the range which forms the southern boundary of the Gilgit 
basm Prom' thence, crossmg Chitral, it reaches the Hindu Kush 
at the Nuksan Pass, makes the backbone of Badakshan, and is 
probably connected with the high mountams which separate the 
Oxus from the Zarafshan 

The general character of the highlands beyond the eastern ex 
tremity of the Himalaya and Assam, towards China and Burmah, 
has also been defined by Mr Saunders, from a Combination of the 
scraps of intelligence which contam our present knowledge of this 
remarkable part of the Indian frontier 

Although the scale is very small, the map by Mr Saunders 
shows these features with much clearness and precision, and the 
position of each peak and spur of importance is accurately defined 

Since 1870 new works of geographers and travellers have very 
materially increased our knowledge of the great Himalayan system 
The most important is Colonel Yule’s edition of Marco Polo, the 
the first edition of which appeared m 1871, and the second in 1876 ^ 
The notes by Colonel Yule are indispensable to the student of the 
modi£oval geography of central and eastern Asia, and form an 
inexhaustible mine of sound learning and rosoaioh Colonel Yule 
also contributed to a new edition of Wood’s “ Journey to the source 
of the river Oxus ” m 1872, an essay on the geography of the valley 
of the Oxus,® and in 1876 Sn Henry Rawlinson furnished a large 
contribution to our geographical knowledge of Central Asia in a 
senes of papers published under the title of “ England and Russia 
in the East Colonel MacGregoi was actively engaged for several 


1 “The book of Ser Marco Polo the Venetian,” newly translated and edited, with 
notes and other lUustiations, by Colonel Henry Yule, OB Second edition revised 
(Mmray, 1876 ) 2 vols , 8vo 

2 “ A journey to the source of the nvei Oxus,” by Captain John Wood, Indian 
Havy New edition, edited by his son, with an essay on the geogiaphy of the valley of 
the Oxus by Colonel Henty Yule, C B , with maps (Murray, 1872) 

8 “England and Eussia in the Past, a series of papers on the pohtical and goo 
giaphical condition of Cential Asia,” by Majoi General Sir Henry Eawlins9n, 
K OB, FES, with map (Muiray, 1875 ) 
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yeais, with the assistance of other ofSloers in the Quarter-Master 
G-eneral’s Department, m preparing a gazetteer of Central Asia and 
the border countries of British India The Tolumes for Persia 
and Afghanistan were printed in 1871, and those on the Hoith 
West Frontier of India, Baluchistan, and Kashmir hawe appeared 
in subseq_nent yeais ^ These gazetteers are compilations of the 
information contained in accessible pubhshed works and m official 
records There are full separate accounts of tribes, xiyers, moun- 
tains, piovinces, and towns, with authorities at the foot of each 
article An excellent account of Bannu was pubhshed, m 1876, by 
Mr Thorburn ^ 

Among recent Himalayan trayellers the work of Mr Shaw, and 
that of the ofidcers attached to Sir Douglas Forsyth’s mission to 
Yarkand and Kashgai are the most impoitant Dr Henderson 
published an account of the mission of 1870 with descriptions of 
its botanical and zoological results while the more important 
geogiaphical results of the mission of 1853 are recorded m a large 
yolume containing contiihutions by the different ofi3.cers attached 
to the mission,* in the yaluable Beports of Captain Trottei,® and 
in a book on the Pamir table land by Colonel Goi don ® 

In 1871 Ml W T Blanfoid, of the G-eological Survey, explored 
the uppei yalloy of the Tista in the footsteps of Di Hooker, and 
leached the Donlcia pass,^ and in 1874 Mi Edgai wrote a leport 
on the Tibetan fiontiei of Sikkim ® Another important book on 


1 ‘^Central Asia,” Part I (North West Pioiitici of India) in 3 vols pp, 657, 618^ 
by Lieiit Colonel MacGregoi (Calcutta 1873) Pait 11 (Afghanistan), pp 869 
Pnitlll (RaliichisHii), pp 560, by Coloiiol MacGiegor (Calcutt'i, 1875) Part IV 
(Persia), pp 801, compiled for political and military icfcience by Lieut Col C M 
MacGregoi, Assistant Quartci Mastei General (Oalcuita, 1871) Pait VII, Section I 
(Kashmir), pp 306, by Majoi Bates (Calcutta, IS'^S) 

2 Bannu oi oui Afghan hiontiei, by & b riioibiun, I CS’ (Trubner, 1876), 
8vo , pp 480 and map 

® Lalioie to Yaihand, ’ by George Henderson, M D , F E S , with an account of 
he birds by Allan 0 Ilxime, C B (Lovell Eeove, 1872 ) 

^ Report of a Mission to Yarkand in 1873, under command of Sn T D Forsyth, 
K C S [, CB , pp 873 Numerous photographs (Calcutta, 1875) 

5 ‘^Report on Tians-Hinaalayan Explorations during 1873 to 1875,” by Captain 
Henry Plotter (Calcutta, 1875 ) 

® ^‘The Roof of the Vorld,^ by Lieut Col T G- Gordon, C SI, with 66 illustra- 
tions (Edmbuigh, 1876 ) 

^ J A S B X , pt 11 , p 367 

® ^‘Report on a visit to Sikkim and the Tibetan frontier m 1873,” by G J Ware 
Edgar, C S I (Calcu tta, 1 874 ) 
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tlie Himalayas, entitled the “Abode of Snow,” was puhhshedhy 
Mr Wilson in 1876,^ and Mr Calvert’s beautifuUy lUnsteated 
account of Knlu, is a fnrthei contribution to Himalayan liteiatuie ® 
But the work which, thiough its exquisite illustrations and charm- 
ing narrative, gives tbe best idea of the mighty mountain masses, 
IS that entitled the “ Indian Alps, and how we crossed them,” by 
a lady pioneei, which was published in 1876 * ^ 

The discovery of the manuscript journals and correspondence of 
George Bogle, the envoy sent by Warren Hastings to Tibet in 1774, 
and of the journal of Thomas Mianmng, an adventurous traveller 
who reached Lhasa in 1811, led to their publication m 1876, with 
editorial notes and an introduction by the piesent writer The 
introduction contains a geographical sketch of the Himalayan 
system, in which it is described as bemg composed of three chams, 
the northern range or Nyenchhen tang la , the central lange 
bounding the valleys of the Indus, Sutlej, and Sanpu on the 
south , and the southern range consistmg of a line of stupendous 
peaks broken by the goiges of several rivers, yet forinmg a distinct 
and contmuous cham of mountains * In January 1877 an article 
appeared in the “ Calcutta Review,” in which my description of 
the Himalayan system was attacked, the old exploded notion that 
the principal peaks were not on a contmuous chain but were merely 
spurs was maintained, and the existence of the great southern 
chain of the Himalayas was denied In consequence of the 
appearance of this article I published a reply in the “ Geographical 
Magazme,” m an aiticlc entitled “the Himalayan System”* 
Mr Trelawney Saunders also published a further and more ex 
haustive reply to the “ Calcutta Review ” m a valuable article lUus 
trated by maps, and also by a list of peaks, with their altitudes, 
taken from the manusenpt records of the Great Trigonometrical 
Survey ® 

The latest, and not the least important discussion of the Himalayan 
system, is contained in the first volume of Baron Richthofen’s great 

1 “ The Abode of Snow,’ by Andrew Wilson (Blackwood, 1875 ) 

2 ‘^Vazeeri Eupi, tho silver country of the Vazeers in Kulu, with numerous 
illustrations, by J Calvert, M I C hj (Spon, 1873 ) 

9 «‘The Indian Alps, and how we crossed them, by a lady pioneer Illustrated by 
herself (Longman, 1870 ) 4to, pp 612, with coloured illustrations 

^ See the introduction to the ‘‘ Nariative of the Mission of G-eorge Bogle to Tibet, 
pp xxm to xl 

6 Number for May 1877, p 113 

® ^‘Geographical Magazine” foi July 1877, p 173 
(13441 ) Z 
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work on China, a third of which is taken up by the interesting 
introduction on Central Asian Geography^ 

There is still a great field for exploration in the Himalayan region 
The whole of the Nepal portion of the ranges for a distance of 500 
nules, and the greater part of Bhutan, the valley of the Sanpu 
eastward of Lhasa, and the mountain region still further to the 
east, where the Irawadi, Salwm, Cambodia, and Yangtse rise, are 
entnely unknown 

The nvers flowing from the Himalaya, and forming the two great 
systems of the Indus and Ganges, have been studied with minute 
attention Upon the water supply hi ought down by these streams 
from the BQmalayan snows the very existence of millions of people 
mhahitmg the plams of India depends The physical laws regulating 
the direction and volume of the rivers are of such practical im 
portance that they have formed the subject of close mvestigation 
for many years, and this great section of Indian physical geography 
has thus been mmutely and elaborately examined 

The best general account of the Indus and its five tributaries, 
before they enter the plams, wiU be found in Cunningham’s Lsdak 
He traces them from their sources, and describes the peculiar knee- 
bends m each, at the points where, after flowmg down the long 
lateral valleys in the Himalaya, they burst through the cham, and 
alter then courses to reach the plam He also gives an account of 
the tremendous cataclysms which periodically take place, especially 
m the valleys of the Indus and Sutlej These floods appear to be 
caused by the fall of huge masses of rock, or of parts of a glacier, 
which blo(di; up the nvers until at length the pent up waters burst 
forth with irresistible fury Ur Ualconer consideied the Indus 
cataclysm of July 1841 to be one of the most lemarkable natural 
catastrophes hitherto recorded as having occurred on the contment 
of India ^ A great flood is also recorded of the Sutlej, which took 
place m 1819 The shoulder of a mountain gave way at Seom, 
about 20 miles north west of Simla, where the nver flows between 
precipitous chffs The fallen mass choked the bed for a height of 
400 feet, the river ceased to flow for 40 days, when it burst the 
obstruction, and rushed down m an irresistible wave a hundred feet 
high 

^ “China Ergebnisse eigener Eeisen xmd darauf gegrandeter Studien, von 
Eerdmand Freherrn von Eichthofen Erster Band (Berlin, 1877 ) 4to , pp 750, and 
II maps 

* «J A S B,”x,pt 2,p 615, and xviii , p 231, Vigne,u,p 362 
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It IS in tracing the alterations that hare taken place in the courses 
of nvers, and in studying the physical causes -which have giren 
nse to these changes, that archaeology has rendered most useful 
service to physical geography By a careful study of the historians 
of Alexander’s campaign, of the Chinese pilgrims, and of the A’m-i 
Akberi, General Ounmngham has collected most interesting evidence 
respectmg the former history of the Punjab nvers and of the Lower 
Indus The Punjab rivers have frequently shifted their channels 
Thus, m the tune of Akbar, the Ohenab and Indus united at Uch , 
now the junction takes place 60 miles lower down, at Mithaniot 
Multan was once on two islands in the Ravi , it is now 30 miles 
from that river The confluence of the Bias with the Sutlej only 
dates from about 1790, and the old bed is now part of a compli 
cated network of dry channels A very complete knowledge of 
the present aspect of the Punjab and its rivers may be obtamed from 
a study of the reports of irrigation ojShceis ^ 

The course of the Indus from Mithankot to the sea has been the 
subject of equally close study with reference to the improvement of 
urigation in Sind At the tune of Alexander’s invasion, and down 
to the visit of the Chinese pilgrim, Ilwen Thsang, the Indus flowed 
to the eastward of its present course, down the bed now known as 
the Eastern Narra But it is believed by many geographers that 
a gradual westing of all rivers flowing north and south is the 
natural result of the earth’s revolution from west to east, which 
gives theu waters a permanent bias towards their western banks ® 
At last the Indus turned the northern end of the Aloi range, and 
cut a passage for itself through the gap m the limestone rocks 
between Ron and Bakhar, in about 680 k. d Sind is described by 
Sir William Baker and Colonel Eife as an aUutial plain, ahnost 
every portion of which has, at some time or other, been swept bv 
the Indus or its branches The land is always highest at the river 
banks The silt with which the waters are charged is deposited 
during the season of overflow most abundantly neai the edge of 
the stream, thus formmg a natural glacis, the crest of -trhich is on 

1 Greneral Cunningham’s Ancient Geography of India ’ 

2 “ Selections fiom the Kecords of the Government of India ” — Punjab Reports, 
1849-56 

Agiicultural resources of the Pim 3 ah,” by Lieut R Baud Smith (1849) 
Memorandum on the Ban Doab Canal, by Colonel Crofton April 3rd, 1868 
Colonel Napier’s Report on the inundation canals Sept 11th, 1852 
On the rivers of the Punjab,” by W Purdon, C E 1860 
2 This fact, in physical geography, was first enunciated by the Russian natuialist, 
K E von Baer 
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the liver hank, while the slope falls away gradually towards the 
houudary of the valley A continuance of this process raises the 
level of the river hed until, duiing some extraordinary flood, at 
intervals of many centuries, it hmsts its embankment, and takes to 
one of the lower tracts Thus the bed and banks are contmually 
rising ^ 

The changes in the valley of the Indus have also been effected, 
to a great extent, by earthquakes, which entirely destroyed the 
great city of Brahmmabad some centuries ago,® and threw up the 
ADahbimd m more recent times ® But a discussion of Indian earth 
quakes, as a branch of physical geography would, of itself, occupy 
a volume 

The physical features of the Thuii, or desert, to the eastward of the 
Indus valley, of the Bann of Kach, of the valley of the Loni, and of 
the Aravalli hills, protecting the Ganges basin fiom the encroach 
meri ts of the sand-diifts, were first fully described by Colonel Todd,^ 
who was followed by Alexander Burnes,® and a most interestmg 
paper on the Bann of Kdch and neighbourmg legion by Sir Bartle 
Brere appeared in the "Journal of the Boyal Geographical Society 


1 Lieut Po°tans — J A S B (1838), p 103 

An excellent account of the geography of the Indus within the piovmce of Smd 
will be found in the ‘‘ Gazetteer of Sind,’ by Mr A W Hughes, which -was published 
m 1874 The introduction contains a comprehensive account of its physical geogiaphy, 
soil, irrigation canals, and climate A good general index adds to the completeness 
of this ably compiled and very useful work See also papeis by Capt McMurdo — 
J A S 5,i,p 33 

Capt McMurdo — Jomn R A >S^,i,p 223 

Capt Del Hoste A S B (1840), p 913 
On the canals and forests m Scinde ’ Report by Colonel Walter Scott 

Baker’s Report on the Eastern Narra Oct 14th, 1844 

Merewether on the Bigari Canal Oct 1856 

Colonel Fife on irrigation in Scinde Oct 1855 

2 Bellasis on the ruins of Brahmmabad — Journal of the Bombay Bianch of the 
Asiatic Society 

3 Remarks on the Alla Bund and drainage of the eastern part of the Scinde basm,” 
by Captain W E Bakei — Bombay G S Journaly vii , p 1 86 

See also Lyell s Principles of Geology 

“Memoir on the eastern branch of the Indus, giving an account of the alterations 
caused by the eaithquake ’ also, “ A thcoiy of the formation of the Runn, 1827-28,” 
by A Buines — Trans R A aS^,iii p 550 

^ “Annals and antiquities of Rajasthan,’ by Lieut Colonel James Tod (2 vols 
London, 1829 ) 

^ Countries on the N W frontiei of India, ’ by Alexandei Burnes — R G S Journ , 

IV , p 88 

‘f p^^criplAOii pi the saltworks at Panchpadder, in Marwar,” by Alexander Burnes 
— J A S B Hyp 3^5 
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for 1870 ” ^ In. 18*76 Mi W T Blanford explored the great TTi(lia.Ti 
deseit, and wrote a memoii on its physical geography with especial 
reference to the f ormei existence of the sea m the Indus valley, and 
to the origin and mode of formation of the sand hdls He describes 
very fully the physical character of the deseit, with its botany and 
zoology, the distiibution of its sand hiUs, and the evidence of recent 
marine action He then discusses the foimer existence of an inland 
sea covoimg the Hann of Hdch and eastern Sind, and also extending 
np the Loni hasin, hut notices the want of evidence of marine 
denudation elsewhere in the deseit His conclusions are that 
within voiy recent geological times, the sea covered the T?a,nu of 
Kdoh, and the area now occupied by the Indus and Loni basms , 
but that the central part of the desert was not covered by the sea 
The sand is mainly derived from the old sea coast, and its transport 
mto the intoiior is due to the south west wind ^ 

The vast plain of India, including the lower parts of the basins of 
the Indus and Ganges, extends uninterruptedly along the base of 
the Himalaya, and nowhere attains a greater height than 900 feet, 
ftom. the Arabian Sea to the Bay of Bengal But, at its highest 
pomt, whoio the water parting separates the Jumna from the Sutlej, 
there is an mteival wheie the floods of the classic Saraswati once 
watered the land of Kuiu, on their way to the Indus, but where 
now the streams have ceased to be perennial, while the desert fast 
oncioac hes on the once rich kmgdom of Sthaneswaia The causes 
oE the physical changes in this interesting tract of country have 
boon discussed by several able writers ® In 1840 Sir Wilham Baker 
ran a line of levels across it from Karnul to Ludiana, finding the 
greatest elevation above the Jumna and Sutlej to be 68 feet, and he 
afterwards carefully surveyed the courses of its iiver beds Captain 
Brown, of the Revenue Survey, also examined and described the 
water-partiug region between the basins of the Indus and Ganges * 


1 “ Notes on the Rann of Kdch and neighbouring region, by Sir H Baitle hrere 
—B G i*? Jowm , xl , p 181 
» “ J A SB,” xlv , pt 11 1876 

3 Colvin, Forgusson, Baker, Cunningham 
* “ General Cunningham s Ancient Geography of India 
Captain W Biown (Revenue Surveyor) on the Bhatiana States 
Report on the Cuggur and Soorsooty, by Captain W Brown 
Bakor^s Report on the Cuggur, Sept I7th, 1841 > v i . 

“Renoit on a lino of levels between the Jumna and Sutle] livers, by Lieut 

W B Bakei -'J A S B 

Report on the Bangur lands of Bhawulpur, by Mr Barns 87 
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An old channel, bemg the dry bed of a large riyer, can still be 
traced from near the Himalaya, through Bhatiana, Bikanir, and 
Bh4walpur, into Smd, and is 600 miles m length In different 
parts of its course it is known as the Naiwal, Sotra, Hakra, Wahmd, 
Dahan Scattered mounds mark the sites of cities and towns along 
the course of this lost riyer The Saraswati lost itself in the sands 
in the time of Menu But the Hakra, lower down, to which the 
Saraswati was a tributary, was flowing as late as the 13th century 
Dr Oldham, m some most interesting notes on the lost rirer of the 
Indian desert, has conclusively shown that the Hakra or Sotra is 
the ancient bed of the Sutlej , while the Bias flowed m an mde- 
pendent course to the Indus He also holds that the Sutlej had an 
independent course clear of the Indus, by the channel now known 
as the Eastern Harra, to the sea The researches connected with 
the courses of these rivers show the intimate connexion between 
the studies of the historian and archaeologist, and those of the 
geographer ^ 

The basin of the Ganges, with its tributary rivers and their 
pecuhanties, has been minutely examined and described by the 
officers who have constructed those irrigation works which wiU be 
the proudest and most enduring monuments of British rule m India, 
and the lower part of the valley of the Brahmaputra has been almost 
as fully treated of in the pubhshed reports of officers on Assam and 
the north eastern frontier, from the time of Bedford and Wiloox 
But the physical laws which regulate the great Indian nver systems 
have been most ably discussed by Mr Eergusson m his paper on 
recent changes m the delta of the Ganges ^ He pomts out the law 
by which all nvers oscillate in curves, the tendency of rivers m 
alluvial sods to raise their banks, and so confine themselves m their 
beds, and the mode in which deltas are gradually raised On the 
first point Mr Eeigusson shows that all rivers oscillate m curves 
whose extent is directly proportionate to the quantity of water 
flowing through them, any obstruction or mequality causing 
oscillation, which goes on mcreasing untd it reaches the mean 
between the force of gravity tending to draw it m a straight hne 
and the force due to the obstruction tending to give it a direction 
at right angles with the former, the extent of the curves bemg 


1 “ Notes on the lost river of the Indian desert,” by Surgeon Major 0 P Oldham 
An article in the “ Calcutta Review ” for July 1874 
® “ Quarterly Geological Journal,” lox , p 321 
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proportioned to the slope of the bed With reference to the 
tendency of rivers in alluvial soils to raise their banks, he calls 
attention to the impoitant fact that water resists water far better 
earth does A rivei can attack its hanks in detail, and carry 
the bits away, but stdl water, by producing a state of rest, forces a 
river to deposit its silt exactly where it is most useful in forming a 
barrier against further incuisions, and so finally repels its advance 
In India these expanses of still water, called jhils, are at about the 
same level as the river In the rains they rise with it, so that, 
when it overtops its banks, it meets this body of still water, and 
deposits its silt along the limits between the movmg and the 
stationary mass The mode by which it now appears that deltas 
are raised is by a river flowmg through some low part of the 
country, gradually embankmg itself, then raismg its bed until the 
body of its water is higher than the country round Into this it 
eventually falls, and commences a similar process of embankmg 
itself, till, m the course of time, it is forced to seek a lower bed 
Thus the whole delta is gradually raised by continual shiftmg of 
the plains of the rivers Mr T'orgusson forms the conclusion, from 
a long and careful study of these Gangetic phenomena, that from 
4,000 to 6,000 years ago, the sea, or at least the tide, extended as 
far as Eajmahal, and that Bengal proper was a vast bay or lagoon 
The gradual raismg of the delta, which caused the lower part of the 
G-angos basm to become inhabitable, is indicated by the positions of 
the capital cities, which were first on the water parting between the 
Ganges and Indus basins, and were established lower down the 
Ganges valley by successive dynasties as the progress of the 
physical changes rendered the former lagoons and swamps fit 
places for the abodes of men The first cities really m the plams 
were Hastanapura on the Ganges and Ayodya on the Gogra, which 
flourished from 2,000 to 1,000 b o Then Oanouj was btult , at a 
later date Palibothra or Patna , the early Muhammadans made 
Gour, opposite Bajmahal, their capital , and finally Dacca was built 
in 1604 near the mouth of the river Thus, m 3,000 b o the only 
practically habitable part of the alluvial plain of India was the 
water-parting between the Sutle] and Jumna The rest has only 
become fit for man’s occupation within the historical period, and 
hundreds of square miles of the delta have become habitable since 
the days of Olive Great changes have taken place since Eennell’s 
survey In I'FSS that great geographer found the Brahmaputra 
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flowing through Silhet with a width of a mile and a half in the dry 
season Now the same bed is a mere creek, or rather chain of 
ponds, while the volume of watei has passed into the Jcnnai (then 
an msigniflcant stream), some 70 miles further westwaid than the 
bed it occupied in the hegmnmg of the centuiy Then the Tista 
3 omed the G-anges at Jafdergan] , now it flows into the Biahma- 
putra Eaithquakes have aided the more gradual action of water 
m effecting changes in the delta In 1762, in the great eaithquake 
at Chittagong, a large tract was submerged, and now forms the 
Silhet jhils, through which Br Hookei sailed, while other parts 
were elevated Mr Eergusson points out another important 
hydrographic law, namely, that the mouths of tributaries shift 
upwards along the mam stream in consequence of the decrease of 
slope caused by the rise of the delta, which obliges the tiibutarios 
to mcrease the angle at which they fall into the Ganges Careful 
observation of the rate at which this takes place would show the 
progress of the use m the delta “Hitherto,” says Mr Eergusson, 
“ dipping tumblers from the sides of budgerows ” (to ascertam the 
quantity of silt in suspension) “ has been supposed to bo suf&oient 
“ to gauge the growth of continents , but the safest test of the 
“ elevation of the delta is the piogress of the retrocession of the 
“ tiibutaries ” 

Several special memoirs on districts within the Gangotic basm 
have lately appeared in anticipation of Hr Hunter’s final Gazetteer 
Among these are Mr Westland’s Heport on Jessor containing an 
interestmg description of the river system and its changes durmg 
the last centuiy, and of the progress of the formation of the delta ® 
Hr Oldham’s fijst part of a Memou on Ghazipur contains notes on 
the changes in the course of the part of the Ganges uhich flows 
through that district In 1876 Mr Beveridge published a lustory 
of the district of Bakarganj, the geographical portion of which 
contains an excellent account of the rivers, lakes, and svamps in 
that deltaic region ^ 

It has been seen that both in the Indus and Ganges basins 

1 ‘ PM Tians,’ Ivm , p 251, “Hooker’s Journal,” ii, p 256 

^ “ A repoi t on the district of Jessore, its antiquities, its history, and its comnaeroo,” 
by James Westland (Calcutta, 1871 ) 

3 “An lustoiical and statistical memoir of the Ghazeepoor distuct,” by W Oldham 
B C S , I L D (Allahabad, 1870 ) > J , 

^ “The district of Bdkarganj, its history and statistics,” by H Bevendee, CB 
(Trubner, 1876), 8vo , pp 459 and map 
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earthquakes have formed an important element in the changes that 
have taken place This branch of the subject has received much 
attention, and descriptive hsts of eaithquakes in India have 
been drawn up by Colonel Baird Smith, and more recently by 
Dr Oldham^ 

South of the Ganges vaUey, long, flat-topped spurs descend 
towards the Jumna, and almost reach the iiver to the eastward of 
Gwalior But further east they recede, and form an amphitheatre 
of precipices, shaping the plam of Bandalkhand into a bay surrounded 
by sandstone cliffs, which again advance to the Jumna neai Mii- 
zapur This is the northern face of the plateau of Malwa, and 
highland of Bandalkhand and Eewah, which is bounded to the south 
by the valleys of the Narbada and Son These two valleys foim 
a continuous and almost straight hne of depression across India, 
from the gulf of Cambay to Patna on the Ganges Thus the 
plateaux of Malwa and Bandalkhand, or as it mav more properly 
be called with reference to physical geography, the Yindhyan table 
land, forms a great triangle, with the line of the Narbada and Son 
as one side, the Ganges valley as another, and the Aravalh mountains 
separatmg it fiom the Luni basin and the desert, as a third To 
the south the great rook escarpment of the Vmdhyan hills terminates 
the table land, and overhangs the valley of the Narbada, presenting 
the appeal ance of a weather beaten coast Ime Prom its summit 
there IS no abrupt descent to the north, corresponding to then 
southern declivity , yet the northern slope, though slight, commences 
at the very edge of the escarpment above the Narbada, where the 
Betwa, Dessan, and Sonai iivcis rise, and flow northwards to 
the Ganges The escarpment of Vmdhyan rocks, lioio called the 
Kymor hills, contmues along the north flank of the Son valley It 
IS said that on the remarkable hill of Amarkuntak, the three rivers 
Son, Narbada, and Mahanadi rise from one tank This is not true, 
but their sources are really only a few miles from each other This 
region has been best described by Dangerfield,^ Pranklin,® Jacque- 
mont,* Oldham,® and Medlicott,® while Dr Hooker crossed and 
described the Kymor hills 


^ Soo also tlie paper on eaitliquakes, and especially on that in the N W part o£ tho 
Bombay Presidency, on April 29th, 1864, by D J Kennelly, Esq — Bombay G S J, 
xvm,p 288 

2 Malcolm s Central India ’ ® “ T A S B xxv , p 249 

^ Geological Society, Trans , ’ III 2df S ® ^ Geological Memoirs 
4 i( Yoyage dans ITnde 
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Tte Narbada itself forms one of the most important and inter- 
estmg features of the physical geography of Western India To the 
north of its valley are the flat-topped cliffs of the Vmdhyan hills, 
from 300 to 800 feet high , and to the south is the Mahadeo or 
Satpura range, slopmg gently towards the Narbada, and with its 
abrupt face to the southward, foimmg the noithern boundary of 
the Tapti valley The Satpuia hills have been described by Eigby,’- 
and the Tapti valley by Edwards ® Both the Vmdhya and Satpura 
ranges are abrupt and scarped to the south, and slope off gently on 
their northern sides Br Impey wrote a full description of the 
physical character of the Narbada valley m 1866 , ® it was reported 
upon by Evans, Keatmge, and Del Hoste,* and has smce been care- 
f^y exammed by the Geological Surveyors 

The extensive region bounded by the Ganges, the Son, the Maha- 
nadi, and the Bay of Bengal, and dramed by the Damudar and 
other streams, has received very close investigation on its northern 
side, where the mineral treasures of the B/a 3 mahal hills have long 
attracted attention , ® but the southern and western parts of the 
tract are less known A party of the Topogiaphical Survey has 
been engaged for some years m the exploration and mapping of part 
of this region 

The plateau of the Deccan has been best described by Colonel 
Sykes , and no account of Mysor has yet appeared entirely to super- 
sede the admirable work of Dr Buchanan This officer (who after- 
wards took the name of Hamilton) was deputed to report upon the 
domimons of the Eajah of Mysor m the year 1800, and he completed 
his tour m 1801 Bhs work was pubhshed m 1807,® and every page 
teems With valuable information, but it is wiitten in the form of a 
30 umal, and this makes it difficult to consult Dr Buchanan’s 
work on Mysor was reprinted at Madras in 1870^ The new 
" Gazetteer of Mysor,” by Mr Lewis Bice, the Director of Public 


1 « Joum Bombay G S ,” xi , p 69 

2 „ „ G S, XI, p 16 

s “Bombay Selections ’ No xiv N S 

* “ Journal, Bombay G S ” vin , 119 and 174, and i 174 

® See “ Notes upon a tour through the Eajmahal bills, ’ by Capt SherwiU, E E 
J A S B XX , p 544 the ‘ Geological Memoirs , ” and Dr Hooker s Journal, and 
his paper in the ‘J A S B,”xvii,pt 11, p 355 

« “A Journey irom Madras through the countries of Mysore, Canara, and Malabar,” 
by BranciS Buchanan, M D (London, 1807 ) 4to , 3 vols 

Second edition, with a memoir of the author, 8vo , 2 vols (Higginbotham, Madras, 
1870) 
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Instructionj vas piiMished at Bangaloi in 1877 ^ The schemes for 
navigation and irrigation, and the works already executed, have led, 
more recently, to frequent and minutely detailed examinations of 
the basins through which flow the rivers which traverse the penin 
snla, and fall into the Bay of Bengal 

The Mahanadi, rising in the mountainous legion which hounds 
the Ohatisgarh plateau, has a comparatively short course, and 
numerous tributaries convergmg from a limited circumference to a 
common centre Thus a smgle storm will often affect the whole 
area of the basin This peculiarity has caused those destructive 
floods in Oattack which necessitate a system of carefully constructed 
embankments Oaptam Harris, fiom his position m charge of these 
works, has studied the meteorological phenomena of the Mahanadi 
basm with close attention , but the best general description of the 
region is by Sir Bichard Temple ® 

The basin of the Godavari is very fully described in the reports of 
Colonel Haig , the Krishna and Kaveri, with the smaller streams 
along the coast, have also been minutely desenbed in numerous 
irrigation reports , ® and the eastern hills of the peninsula have been 
for several years the scene of the labours of Mr King and his col 
leagues of the Geological Survey 

The Western Ghd.ts, extendmg from the Tapti to Cape Comorm, 
with one remarkable gap at Palghat, and the peculiarities of their 
western drainage system, would require a large volume for their 
satisfactory description 

No general work of the kind exists, and the different portions or 
districts can onljrbo studied in detail 
The northern portion is included m various accounts of the 
Deccan, but I know of no dotailod geographical description of 
Nagar and Munjerabad, nor of Ooorg and Wynaad, apart from the 
manuscript memoirs of the old surveys The best general account 


1 Mysore andCooig A gazetteer compiled for th.e GoTeiianient of India/^ by 
Lewis Bice, Direotoi of Public Instruction, Mysore and Coorg Yol I , Mysore in 
General, pp 668 Vol II , Mysore by districts, pp 504 and maps Yol III , Coorg 

2 ‘‘ Selections (India P W D ), ISTo xliu , ‘‘ Journal, E Gc & xxxv, p 70, (1865 ) 
s See, on these subjects, Major On s Report on the Woiks of the Madras Irriga 

tion Company at Karndl, dated January 8th, 1861, Sir ‘Wilbam Denison s Minute of 
March 2nd, 1861, and Colonel Ludlow s Report of October 1862 Por an excellent 
general account of the works on the deltas of the Godavari, Krishna, and K4veri, see 
Colonel Baird Smith s Repoit (London, 1856) Por the Kixshna, see also Major Ander 
son’s Report of January 6th, 1863 


364 


BOTANY 


of Ooorgis given lu Colonel Sankey’s interesting leport on tke roads, 
and I have myself reported upon the Wynaad district ^ Ouchterlony’s 
report gives details of the geographical features of the Nilgiri 
and Enndah hills,® and the first account of the Anaimalais ap 
peared in Di Oleghoin’s “ Foiests and Gardens of Southern India ” 
Thft Pahiais have been described by Captain "Ward, Captain Bed- 
dome, Dr Wight and by myself , and I have also reported upon 
the mountainous legion between Tiavancor and Madura* Yet 
wide tracts of the Western Gh^ts are undescribed, and otheis are 
s till unexplored Malabar was explored, early in this century, by 
Dr Buchanan, and his is still the standard work on the subject , 
but the system of back waters along the coast, and all the pheno- 
mena connected with the western drainage of the ghats, is a branch 
of physical geography which would still lepay careful study * 

The distribution of plants, and their mfluence upon the climate, 
and thiough the chmate upon the physical character of a region, is 
one of the most important branches of geographical science , and it 
IS one which, m India, has been studied from a very early period 
The fiist Indian heibahsts, however, collected and examined plants 
without reference to any such general viev s It was to learn their 
heahng vutues that the holy sage Agastia explored the wonders 
of the vegetable kingdom,® that Ibn ul Bakhtai came all the way 
from distant Spam to collect the plants of India,® and even that the 
Portuguese physician Cristobal da Costa made his botanical obser- 
vations^ The first great Indian work on plants was the “Hortus 
Malabaricus,” undertaken under the auspices of Henry van Bheede, 
the Dutch Governoi of Malabai The specimens were collected by 
Brahmans between 1674 and 1676, and sent to Cochin, where draw- 
ings were made by the missionary Mathceus, and descriptions in 


Climcliona Blue Book, 0 870} pp 61-93 , ^‘Travels in Peru and India, p 402 
Madras Journal, Wi, p 280, v, p 280, and 1857 , ^‘Porests and Gardens of South. 
India, p 289-302 

2 bee also the earlier repoit on the ISTeilghernes by Messis Keys and Tnrnhull — 
Bombay G J, iv , p 9 
® Chinchona Blue Book, ' (June 1866), p 283 

^ On the inland navigation of Travancore ^ — B G S Jbur^i , xxxvi , p 19o 
(1866) See also Mr Kennedy s inteiesting report to the Madras Government on the 
back watei navigation, and the works required at Cochin, dated Oct 9th, 1862 
® Aghastier Tytia Anyouroo” A medical bastrum frequently quoted in Ainslie’s 
Materia Medica 
® Escurial, MSS Casiri 

^ Hjs observations form the basis of ** Clusius Exoticorumlibri decern ^ (Antwerp, 
1563) 
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Malayabm were tianslated into Latin by Ilermann van Doulp, 
the secretary to Government at Gochm The woik was published 
at Amsterdam in 12 foho volumes, with 794 plates, between 1686 
and 1703 , and a commentary on it, by Li Buchanan Hamilton, has 
since been printed in the “ Transactions of the Linnsean Society ” ^ 
Wilham Boxbuigh was born at Underwood, in Scotland, on 
June 29th, 1769 He enteied the Madras medical service in 1786, 
and John Koenig® of Courland came out to India m the service of 
the Danish Government in 1768 These two eminent men, with 
Sir William Jones, Buchanan Hamilton, Huntei, Carey, and Eottlei, 
formed themselves into a society for the promotion of botany , and 
Roxburgh was the first to reduce the plants of the east to the form 
of a flora In the early part of his caieer he resided at Samulcottah 
in the Northern Oircars, and wrote some valuable papers foi Dab 
ryraple’s “ Oriental Repository,” on the cultivation of rice, sugar, and 
pepper In 1793 Roxburgh became the fiist Supermtendent of the 
botanical gardens at Calcutta,® where he remained until 1814, when 
ho went home, and died at Edmburgh in April 1816 Roxburgh 
caused 2,000 coloured drawings of plants to bo made, 300 of which 
were published by the East India Company in thiee large volumes 
entitled “The Plants of CoromandeJ,” between 1796 and 1816 The 
published plants were selected chiefly for their useful qualities, 
and included the sandal wood tree, catamaran, nux vomica, teak, 
areca catechu, mimosa arabica, and teimmaha chcbula Rox- 
burgh’s “ Eloia Indica ” (3 vols 8vo ) was published between 1820 
and 1832* 

WaUich received Dr Roxbmgh’s mantle, and succeeded him as 
the leadmg Indian botamst Nathaniel Wallich was a Dane born 


1 Vols Xlll , XIV , XV 

2 Koenig's heibanum and MSS are xn the British Museum 

3 The gardens weie commenced by Captain Kyd m March 17S6 

^ The diet and second x olumos of Roxburgh s Floia Indica weio edited by Drs 
Carey and Wallich, and published in 1820 and 1 824 respectively Dr Roxbmgh s sons 
republished both these without Wallich s additions, together with the third, completing 
the woik in 1832 These thiee volumes haie been textiially reprinted in Calcutta in 
one large 8vo volume, undei the caic of C B Claikc, with a pi cfacc, together with a 
repimt of Roxburgh b India herns fiom a numbei of tho Asiatic Society s Jouinal, and 
an index to the Latin, English, and vauous nati\o names Copies of all Dr Roxburgh s 
unpublished drawings weie made by tlie late Sir William Hooker, on a reduced scale 

In tho ^‘Hortus Bengalensis " a list of all the plants described m Roxburgh’s Ilora 
IB arranged according to the Linnsean system, with native names, habit, time of flowcnng, 
and references to the plates in Van Rheedo’s ‘‘ Iloitus Malahaiicus ” 

Ihere is an obituary notice of Dr Roxburgh, with a portxait, in the 38th volume of 
the ‘‘ Transactions of the Society of Aits 
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at Copenhagen, on the 28th of Januaiy 1786 He went out to India 
as surgeon of the Danish settlement of Serampur, and was taken 
prisoner when that place was captured by the Enghsh His great 
attainments as a botanist soon secured for him the transfer from a 
prison to the charge of the G-oyernment gardens at Calcutta, as 
Dr Buchanan Hamilton’s successor, in 1815 Dr Buchanan 
Hamilton had taken Dr Roxburgh’s place for a year During the 
next thirteen years Walhch added enormously to the extent of the 
collections In 1820 he made a botamcal excursion to Nepal, and 
m 1824 he commenced the pubhcation of his “ Tentamen Elorae 
Nepalensis ” In 1826 he was sent to mspect the timber forests of 
Oudh and Rohilkhand, and made large collections of plants , and in 
1826 he enjoyed further opportunities as a member of the mission to 
Aya He also employed many collectors in yarious parts of India 
In 1828 Mr Walhch came to England with an enormous collection 
of plants, which he distributed among the principal botanists of the 
day He hthographed with his own hand a catalogue, consisting of 
263 foho pages, of the specimens letained at the In dia. House (7683), 
together with their localities and collectors’ names In 1832 Walhch’s 
ongmal herbarium was presented to the Linnsean Society by the 
East India Company It consists of about 7,000 species, and has 
become a standard work of reference ^ While he was m England 
Dr Walhch also completed his “ Plantse Asiaticae Rariores,” a 
magmficent work in 3 folio yolumes, containing 300 coloured plates, 
which was pubhshed by the East India Company m 1832 In 1833 
Dr Walhch returned to India, and resumed his labours at the gardens 
With unremitting zeal Erom 1836 to 1840 he distributed no less 
than 189,932 hymg plants to 2,000 different gardens In 1841, lU 
health, the result of his extraordmaiy labour, compelled him to 
yisit the Cape of Good Hope, where he made extensiye collections, 
returmng to the Calcutta gardens m 1844 He was engaged m 
exammmg the capabihties of Assam for tea cultiyation m 1846, but 
m 1847 was obhged to go home from ill health, and this most 
zealous and able pubhe seryant died m London on the 28th of April 
1864, aged 69 His successors at the Calcutta gardens haye been 
Drs Ealconer, Thomson, Anderson, and Bang 

Wilham Griffith must be mentioned as one of the leading Bengal 

1 There is also a set of the Walhchian Herharmm at Kew Dr Hooker, in 1858, 
rescued 12 or 14 waggon loads of chests of diied plants from the cellars of the India 
House, consisting chiefly of Griflxths , HeMer’s, and Falconer s collections, and arranged 
and distributed i;hem to the principal museums in Europe and America 
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botanists, and was a pupil of Dr Lindley He was bom in 1810 
He arnyed at Calcutta as assistant surgeon in 1836, was appointed 
to accompany Dr Wallich to Assam, and for a short time assisted 
in tbe distribution of the gigantic herbarium mentioned above 
Ho traversed the unexplored tracts near the Mishmi mountains, 
between Sudiya and Ava, collecting fishes, insects, and plants , and 
in February 1836 he made a journey fiom Assam to Ava, and down 
the Irawai. to Rangoon Next, as surgeon to Pemberton’s em- 
bassy, he traversed 400 miles of the Bhutan country, returning 
to Calcutta in June 1839 Tn November of the same year he jomed 
the army of the Indus m a scientific capacity, and went from Kabul 
to Khurasan, making large collections of plants In 1841 he was 
appointed on medical service to Malacca, from which he was 
recalled in 1842 to take the charge of the Calcutta Botanic Garden 
during Dr Wallich’s absence at the Cape At the end of 1844, 
after Wallich’s return, he went again to Malacca, where he died 
in Pebruary 1846, worn out by fatigues and sicknesses due to 
exposure during his remarkable and protracted journeys 

Dr Giiflith was unquestionably the most learned botanist and 
acute mvestigator of the many that British India can boast His 
various papers commumcated to the Linnsean Society of London, 
and other pubhcations, are models of scientific research, and his 
drawings, microscopic analyses and descriptions of plants and their 
organs, made chiefly durmg his travels, always in hot and often in 
malarious regions, and preserved at the Royal Gardens of Kew, are 
evidences of astomshmg industry and great knowledge The fruits 
of these labours have boon edited m five volumes, 8vo , by his 
friend Dr McClelland, late of the Bengal Medical Service ^ The 
great object of his life was the preparation of a general scientific 
Plora of India He devoted 12 years of unremittod exertion to 
this work, collecting 2,600 species from the Khasia hills, 2,000 
from Tenassonm, 1,000 from Assam, 1,200 from the Mishmi 
country, 1,700 from Bhutan, 1,000 from the neighbourhood of 
Calcutta, and 1,200 from the Naga hills, besides large collections 
m the Malay peninsula and Borneo 


1 “Posthumous papers bequeathed to the II E I C , and printed by order of the 
Government of Bengal , being journals of travels by the late William Griffith, Esq , 
arranged by John McClelland, MD” (Calcutta, 184'7-54, 5 volumes 8vo, vvifh 
a 4to volume of illustrations ) They indudo his journals of travels in the Mishmi 
country, Uppci Assam, to Ava, Bhutan, Candahim, and Kabul 
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The public garden at Saharunpur was established in 1779 by 
Zabita Khau, who appropriated the revenues of seven villages for 
its maintenance, Gholam Kadii, and the Mahratta chiefs after him, 
contmued the grant , and in 1823 Lord Hastmgs ordered the esta- 
blishment to be converted into a botanical garden of 400 acres, to 
which was afterwards added a nurseiy of trees for the canal banks ^ 
Dr Dorbes Royle was the first Superintendent, and, in his “ Illus- 
trations of the botany of the Himalayan Mountams,” he was the 
first to attempt to demonstrate the pro min ent features of the geo 
graphical distiihution of Noith Indian plants, in reference to the 
elevations and cbmates they inhabit, and to the botany of the sur- 
rounding country In his paper on the geographical distiibution 
of the Llora of India, Dr Hoyle makes some most interesting 
remarks on the vegetation of Indian lakes, and suggests the process 
by which the coal formations have been deposited The lakes are 
often covered with numerous stems, leaf and flower stalks of a 
variety of plants closelv interlaced and matted together , and cattle 
are even said to graze upon the grasses with which the lakes become 
covered, the matted growth bemg strong enough to bear then 
weight * 

Dr Hoyle was succeeded at Saharunpur successively by Drs 
Halconei, Jameson and latterly by Mr Duthie, H L S 

Dr Wight stands at the head of the botanists of the Madras 
Presidency His “ Prodromus Plorae Pemnsulae Indi£e Orientahs ” 
IS pronounced by Dr Hooker to be the most able and valuable 
contiibution to Indian botany that has ever appeared ® In 1863 
Di Wight returned to England with an enormous collection of 
plants, chiefly from the hill districts, which he presented to the 
Herbarium of the Hoyal Gardens, Kew, whence the dupheates have 
been distributed 

In 1830 Di Giaham made a catalogue of the Bombay plants, 


1 “J A S B,’ 1, p 41 

2 “ General observations on the geographical distribution of the Flora of India, and 
remarks on the vegetation of its lakes, by Dr Forbes Royle — Beports of the British 
Association, xv , p 74 (1846 ) 

By Robert Wight and G A W Amott (2 vols 1834 ) Dr Wight has also 
pubhshed, “ Illustrations of Indian Botany, ’ commenced in 1838 “ leones Plantarum 

IndisB Orientahs,” (2,101 plates,") and “ Spicilegium Neilgherrense ’ (coloured plates) 
Dr Leschenault, the director of the botanic gardens at Pondicheriy, and Mi Gardner 
of Ceylon, also explored the Floia of the Nilgnis 
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and he has been followed by Law, Dalzell, Gibson, Birdwood,^ and 
otheis 

The “Mora Indica ” of Dis Hooker and Thomson was intended 
to combine all the infoimation that has hitherto been collected on 
the subject of Indian botany In 1851 the Court of Hirectois refused 
to promote this great national object, though strongly memoralized 
by the British Association , yet a fiist volume, with a most valuable 
and interesting prelimmaiy essay, was published in 1866 

Aftei enumerating the works of previous botanists, and the labouis 
of various collectors,^ the essav furnishes a lucid sketch of the 
physical features and vegetation of the provinces of India 

The authors, in giving a compiehensivc view of Indian botany, 
divide the country into 18 botanical provinces, including Ceylon, 
with reference to physical features ® The total number of Tnchfin 
species IS from 12 to 15,000, but there is almost a total absence of 
absolutely local plants, while India contains representatives of 
almost every natural farnrly on the globe The general physiognomy 
of the greater part of the flora approximates more to that of tropical 
Africa than to any other part oi the world The plarns are very 
poor in species, and there are few countries in which the vegetation 
presents so little beauty, or such short seasons of bloom In the 

1 ‘‘The Bombay Floia, oi short descuptions of all the lacligonoxis plants in the 
Bombay Pitsiclency,” by N A Dal/ell and A Gibson (Bombay, 1861 ) 

Catalogue of the economic iiroducts of the Presidency of Bombay , ^ compiled by 
Assistant Surgeon Budwood, M D (Bombay, 1862 ) 

2 Richard Strachoy collected 2,000 species m the Ilimalaya, and distubuted them to 
several European museums Munro made a large collection in Madias, Coorg, Agia, 
and Simla, Falconer m libet, Schmidt m the Nilgins, Cooig, and Canara (named 
by Miquel) , Lobb m Kasyah and Malabar , Law m Bombay , Dal/cll in the Konkaii 
Sykes and Gibson in the Deccan, Stocks m Smd, Madden m Simla and Elumaun , 
Vicaryinthe Punjab and bind Edgewoith m Multan and Bandalkhand, Flennug 
in the Salt Range Jamc«on at Masauri, Ihomson 3,000 species in Rohilkhand, 
Kashmir, Tibet, and the Punjab, and m the Ilimalaja , Hooker 1,000 m Bahai and the 
Gangetic valley, 3,500 in bikkim 3,000 in the Kasyah hills, 1,000 m Cadiar and the 
Sundarhans Grifliths’ collection has been described above A very few of Jacquemont a 
plants were published by Camhessidcs and Decaisne, in a 4to >olumo with 180 plates 
(Pans, 1844 ) 

3 Namely, 1 Ceylon, 7 Khandish, 13 Gujr/it, 

2 Malabar, 8 Berar, 14 Smd, 

3 Konkan, 9 Onssa, 15 Rajwara, 

4 Carnatic, 10 Bahai, 16 Punjab, 

5 Mysoi, 11 Bandalkhand, 17 Upper Gangetic plain, 

6 Deccan, 12 Malwa, 18 Bengal, 

besides the Himalayan region 

(13441 ) A a 
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Oamatic, wliere the flora has been thorougbly investigated, the 
vegetation is neither rich nor vaiied, and there are no foiests 
except on the flanks of the mountains In Malabar, where there 
is abundant rainfall, the luxuiiant vegetation is Malayan , while iii 
the Konkan, further north, where the countiy is moio open, and 
heavy forests are rarei, there is a mixture of African typos On the 
Deccan the flora is not extensive, and in Beiai and Khandish 
little IS known of it On the Vindhyan table land the flora re 
sembles that of the Eastern Ghdts, but the Malwa floia is scarcely 
known In Sind, where there are about 400 species, nine tenths 
are indigenous to Africa , and the vegetation of the Punjab is very 
hke that of Sind There is neaily complete identity of vegetation 
between Smd and Egypt 

The Himalayan legion, as regards its botany, is divided longitu- 
dinally into east, central, and west, latitudinally into cxterioi, 
inteiioi, and Tibetan , and altitudinally into tropical, temperate, and 
alpme In the eastern portion Dr Hookei explored the dense 
foiests of Sikkim, which extend up to 12,000 feet, collecting 2,770 
species of flowering plants and 150 ferns, besides many cryptogamic 
plants Many European types do not reach beyond the Western 
Himalaya, while others, such as walnuts, ivy, jumpers, and yews, 
extend over the whole range As many as 222 Biitish plants aie 
found in India, but to the eastward of Kumaun the European typos 
rapidly disappear The deodara or cedar of Himalaya (a variety of 
that of Lebanon) is only found to the west of Nepal Very few 
European plants extend into that central part of the region, and 
fewer still into Sikkim This is probably connected with the 
gradually increasing rainfall and damp heat to the eastward The 
phenomena of vegetation are less dependent upon the mean tem 
perature of the year than upon that of the season of growth, and 
it is therefore important to know the mean temperature of each 
month 

In 1872 the Secretary of State for India in Council (the Duke of 
Argyll) gave mstructions for a Elora of British India to be pro 
pared under the editorship of Sir Joseph Hooker, and satisfactory 
progress has already been made m this work It comprises all the 
plants of India from the Indus to Burma, Malacca, and Ceylon, an 
area computed at a million and a half of square males, and believed 
to contain upwards of 12,000 species of plants, from all elevations 
up to 19,000 feet The first volume was completed (m three parts) 
in 1876, and contams 740 pages, with 44 natural orders, and 2,268 
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species The first part of the second volume is also pubhshed with 
608 species The whole is in English, and will bo comprised in 
four tlucL octavo volumes, and be issued at the veiy moderate cost 
of 31s Qd per volume 

The effects of human action on the physical condition of the 
earth’s suifaec have boon very gieat , and the planting and destine 
tion of forests have been among the chief agents in the changes 
thus caused^ It is true that too much impoitance has been 
attiibuted to the influence of foicsts, as il they were the piincipal 
causes of the moisture of a climate Lieutenant W H Parish, in 
a vciy inter osting paper on this subject, has w'-oll pointed out that 
tcmpeiatuio, the pressuie of the atmosphoic, and its electrical 
state aie the chief agents towards the formation of ram, and that 
mountain chains and forests are merely local causes Ilumboldt 
considers that forests exercise a tuple influence on climate, by 
protecting the soil against the rays of the sun, producing a constant 
evaporation, and increasing the radiation thiough the leaves The 
entire destiuction of many forests has certainly londcicd India 
liable to those dreadful calamities which always follow a deficiency 
of rain, and, during the troubles attendant on tlio fall of the 
Muhammadan empire, many districts wcie denuded of their trees, 
and converted into dreary wastes The attention of the English 
lull rs was first turned to the subject by the rapid failure of the 
supply of timber for ship budding in the Malabar forests, and 
Er Gibson was appointed as conservator of the forests m the 
Bombay Presidency Bioadci views, howcvci, soon began to be 
entertained, and a regularly organized system o( foicsl conservancy 
IS now established throughout India Much valuable information 
on this subject will be found in the work of Dr Cloghorn, to whose 
skill and ability as an administrator the present success of forest 
conservancy in India is mainly due , in the reports of Dr Brandis, 
the present accomplished Inspoctoi General of Eorcsts , and in the 
writings of Di Balfour, of the Indian Medical Seivice, Colonel Heber 
Drury, and others ® 


1 The best and most instnictivo -woik on this subject is “Physical G-oography, as 
modified by human action,” by Geoigo P Maish (London, 1864 ) 

2 “ J A S B ” xviii , p V91 

2 01 cats and Gaidens of Southern India,” by Hugh Cleghoiii, MD (London 

1861 ) 

“ Iimbei Tiecs of India,” by Di Balfoui (Madras, 1862 ) A thud edition 
appeared m 1870 

Aa 2 
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The want of forest handbooks led to the piepaiation of thiee 
woiks, namely the “Ploia Sylvatiea” of Madias, by Lieut -Colonel 
Beddome, Head of the Eoiest Depaitment m that Piosidonoi , which 
was commenced in 1868 and completed in 1873,^ the “Eorest Floia 
of Biitish Bnima,” by Sulpiz Kniz, Cuiatoi of the Ileibaiium at Cal 
cutta, and the “Forest Bloia of Noith West andCential India, ’com- 
menced by the late Hi J Lindsay Stenait, and completed in 1874 
by Hi Biandis ^ The thiee woiks compiise most of the tiees a desciip- 
tion of which is needful to foicstiis in Biitish India In 1873 Hi 
Biandis wiote an article on the distiibution of forest m India, for 
the “ Geogiaphioal Magazine,” which was illustiated by a tmted 
map showing the amount of lamfall in the diffeicnt legions ® Since 
July 1875 the “ Indian Foiestei, a quarterly magazine of foiestry 
edited by Hr Schlich, Coiiseivatoi of Bengal foiests, has been 
published at Calcutta^ It contains many valuable ai tides on 
foiestry, several of which aie also interesting to the physical 
geographer 

On the Western Ghats, owing to the introduction of coffee 
cultivation, many thousands of acres have been cleared of forest, 
and it IS impossible to exaggerate the importance of ascertaining 
the nature of the changes caused by these clearings, and the 


“ Useful Plants of India, ’ by Majoi Heber Druiy (Madras, 1858 ) 

A new work, based on the same plan, was published at the Piavancoi Siicai Press 
in 1864 “ Hand book of the Indian Flora, being a guide to all the flow ering plants 

hitherto described as indigenous to the continent of India, b) Lieut Colonel Hebei 
Drury 3 vols A second edition entitled “ Ihe Useful Plants ot Indn with notices 
of then chief value in commeicc, medicine, and the aits,’ by Colonel Heber Druiy, 
was published by Messis Allen in 1873, pp xvi 512 

“ Index to the native and scientific names ol Indian plints ind pioduct , by Di 
Forbes Watson (India Ofiice, 1866 ) 

“Timber liees of India, by Geoige Bidie, ME (Madias, 1862) 

“ Timber Trees of Upper Assam — Journal Ag and Hort Socy of India, iii , 
pt 11 , p 6-10 

1 “ The Flora Syh atica foi Southern Ind a, by M ijoi R II Beddome, Conservator 
of Forests,’ 31013 4to (Madias) This woil contains 325 plates of trees with full 
descriptions, and amanual gum,, a systematic account of 76 natural orders 

2 “ The Forest Flora of North West ind Central India a handbook of indigenous 
trees ind shiubs of those countiies, commenced by the lite J Lindsay Stewait, M D , 
continued and completed by Dietiich Brandis, Phil D (Allen, 1874 ) 

® “ Ocean Highways Octobei 1873, p 200 

* “ The Indian Foi ester, a quaiteily magazine of forestiy, edited by W Schlich, 
Ph D Conservator of Forests, Bengal Vol I (July 1875 to April 1876), Vol II 
(July 1876 to April 1877), and Parts 1, 2, and 3 of Vol III (CalcuttiCentialPress 
Company 1876, 1877 ) 
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best means ol obviating tlio evils that may aiise fiom them , foi 
on the watei supply fiom the ghats depends the iriigation of a 
laige pait of the peninsula Among othei measures, I believe 
and tiiist that the cliinchona plantations, foimed within the last 
sixteen yeais on most of the mountains of India, will be as useful 
as the tiees they have supplanued, in preventing evapoiation, 
regulating drainage, and leceivnig the moistuie which is wrung 
out of the passing clouds ^ 

The natuie of the soil is anothei cause which produces modifi- 
cations in climate, owing to gi eater oi less power of radiating heat 
S indy soils become rapidly and intensely hot, and when the lays of 
the sun are ivithdiawn they leadily ladi ate to the atmosphere the 
heat they have acquired Clayey soils, on the other hand, become 
slowly heated, and as slowly pait with heat Swampy ground dulls 
the air , thus, it maishcs are drained oi forests cleared, the tompe- 
latuie IS raised 

The changes that take place along the coasts, and aie still in 
piogiess, have only been partially investigated Poi this purpose 
the examination of chaits oi the same places, made at different 
pciiods, IS very important At Cochin, for instance, lound the 
Vaipin point, the action oi the S W monsoon and of the back-water 
produces incessant change ’ Such phenomena as the Alcpy mud 
bank, and others connected with the relations between the Malabai 
back-waters and the ocean, lequrit further study and exammatron , ® 
as do also ilie bores in the Gull ol Cambay, and at the mouth oL 
the Salwau, and other tidal phenomena, the changes at the mouths 
of livers, and the so-called “ swatches of no ground ” off the mouths 
of the Indus and Ganges A complete and thorough invcstigatron 
of the evidence of upheaval and dcpiession lound the sea shoies oi 
India 18 also a desideratum Indeed “ the physical geography oi the 
Indian Seas ” is a valuable and important volume which has yet to 
bo written 

In September 1870, Mr Eobertson, C E , was appointed to pro 
secutc mquiries with a view to the improvement of some oi the 


1 Ou tlie cftccis of the dcsti action of ioiesis in tlic Wtstein Gluuts of India, on tlie 
mtci supply, I)V C li Maiklimn, “11 Cx b Jomnil, xxxvi,p 180 (1866) see dso 
Climchona Blue Bool 8, picsentod to Tuli inunl, passim 
^ bee Kennedy s Ktpoit, Oct 9tli, 1862 

^ bee ou this subject, “ On the Inhiiid Navigation of J nivancoie m accoant of the 
AUpyimidbanl ind the Wutl alhy Bauici, by 0 K Maikham, “E G b Jouinal/ 
xxxvx,p 195(1856) 
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harbours on the coast of India, and he published a report in 1871,^ 
-which giyes detailed descriptions of the anchorages at Aden, 
Mangalur, Oananor, Calicut, Cochin, Narakal, Alepy, Paumhen, 
Tutikorin,]Sregapatam, Madias, Blackwood’s IIarhoui,and Cocanada, 
with suggestions for the improvement of some of them TTis re- 
marks OD the enoioachments of the sea at Cochin, on the alteiation 
in the Gurpur Gap at Mangalur,^ on the changes at Negapatam, and 
on the siltmgs at Cocanada, place the necessity for periodical 
smveys in a very strong light 

An attempt has been made in this section to give a geneial idea 
of the pomts of chief mterest that have been discussed by physical 
geogiaphers in connexion with India, with lefeiences to their 
writmgs It IS of course only possible to furnish a cuisory view of 
so vast a subject, within such nanow limits A great mass of 
accurate and well digested observation has been accumulated, to all 
of which it has not been possible to refei , but very rich veins of 
good metal will leward the explorer who searches among the selec- 
tions Aom Government Eecords, the volumes of the Asiatic Society 
of Bengal, and those of other societies established in India There 
IS ample mateiial already garnered to enable a physical geographer 
to follow up and form generalizations on any branch of his science, 
while fresh stores aie constantly bemg collected by the Topogra- 
phical and Geological Surveyors and by other observers Surveyors 
are expected to send in a full account of the geographical features 
of the districts under survey, with notes on then aspect, ohmate, 
superhcial configuration, forests, rivers, soils, and productions ® 

Ml Henry P Blanford, in 1874, published at Calcutta a text 
book on the rudiments of physical geography for the use of schools 
in India, with a sketch of the structure and climate of India ^ Its 
preparation was suggested by the senior Board of Examiners m Arts 
of the Calcutta University, who felt that elementary text books 
treating of natural sciences for use in India, should deal more 


^ “Eepoit to tlie Government of India on Indian II‘uboux&, ’ by George Robeitson 
(Edinburgh, 1871 ) 

* See also, on this subject, an article on “ The Extension of the Malabai Coast,” by 
E W Pringle -with a map, in the numbei of the “ Geogiaphical Magazine ” foi 
September 1877, p 230 
® “ Manual of Surveying for India,” p 634 

^ “ The Rudiments of Physical Geography foi the use of Indian schools, together with 
a sketch of the physical structuie and climate of India, and a glossary of the tethni 
“ cal terms employed, by Henry F Blanfoid, F G S (C dcutta 1874), 8vo, pp 169 
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especially with objects familiar and interesting to the Indian learners 
The illustrations m Mi Blanford’s little woik aie, therefore, taken 
as much as possible fiom Indian localities, and the three last chap- 
ters aie entirely devoted to the geology and chmato of India 
formmg the only popular description that has yet been offered of 
these interesting subjects Mi Blanford, who was formerly on the 
geological smvey, and is now Director General of the Meteorological 
Depaitmont, is specially qualified to prepare such a text book, and 
the results of his labouis are so excellent that it is much to be 
desired that they should be lepubhshed in England 

Eow attempts hare hitherto been made to produce really good 
maps to illustrate the physical geography and statistics of India 
In 1833 Mr Walker brought out a set of maps to show the Euro- 
pean connexion with India , but these are merely skeleton maps, 
giving the political boundaiies, and those for militaiy, revenue, and 
judicial purposes A second edition, with five additional maps, 
was published in about 1848 

The best senes of illustrative maps is that prepared by Mi Edward 
A Piinsop, the settlement officer m the Sealkot distiiet of the 
Punjab Thou design is admirable, and they display both taste 
and skill m then execution They are invaluable, as lar as they 
go, and it IS mueh to bo desired that similar maps should be pie- 
pared in other parts of India These are confined to the Sealkot 
district, and the soiics of sixteen shows at a glance the details of 
eveiy branch ol inioimation rcquiicd by a levenue officer, and 
much that is most useful to a gineial inquuei Mr Piinsep also 
made a map of the Amiitsui Division oi the Punjab, showing the 
general fcatmes ol the lulls and plains, livers uid canals, the 
loads, and limits oi fiscal and civil divisions There are also lines 
showing the zones oi rainfall, and the depth of wells throughout 
the division 


1 I “Ecpoil on tlic iovi''ed fiscal setUdnont of Seall olo diblrict in Amntsur 
division, ’ offocled by L A Prmsep (Libore, 1865 ) 

II “ Statistic il account ol tin Scilkoto distiicl, ’ gcogi ipliically skotebed by E A 
Piinbcp, settlement othwi, 1855-60 ihc maps mIiow the a„iicultural tubes aiiangod 
iccoidmo to occupancy oi lend xrolitic il and fiscal divisions rent line ispoct of the 
distiict physical loatuics ind /ones of icitility pioductivc powci as infiiieucod by 
1 uu 01 iided by iiiigation , dilh iciit 1 nids ol soils, icics undei dificicnt kinds of 
piodiue, police divisions, nnl huints of cnnnn il i iccs , loads incl lines ol tiafhc 
stati tical ispect of lu i, loUcultuu, ind populition and picvuhng hiiuics ind 
modes of isscs ment Llic mips wcio lithOjjiaphcd at the Suivcyoi Gcnei d s Olheo 
at Calciittx 

2 Scale 4 inches to the mile Lithogiaphcd by W alkei m 1863 
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In 1870 Ml Piinsep published A veiy mteiesting sciies of maps 
of the Punjab, showing the State canals acting on impio^ able waste 
lands, the depth of weUs, the lainfall and zones of drought, and the 
paits of the countiy alieady iingated ^ 

A senes of skeleton maps of the Cential Pi evinces has been litho- 
graphed to accompany the Admimstiation Mepoits, showing, veiy 
roughly, the hues of lailways, mineial lesources, and positions of 
forests They aie quite of a diffeient chaiactei fiom Mi Piinsep’s 
maps, both as legards design and execution , yet they aie welcome 
as showing the inteiest that is taken in these matteis 
A plan was formed, in the Geographical Department of the 
India Ofldee, for gradually seeming the caitogiapbic illustiation of 
various subjects lelatmg to Indian administration, and a commence- 
ment was made in the “ Moral and Material Piogie&s Eepoits ” 
of 1873 and 1874, the latter containing sixteen such maps But 
after 1874 these arrangements were discountenanced and the work 
was stopped Yet I trust that we may look foiwaid, hereafter, to 
seeing general maps oi India, as veil as those of paiticulai districts, 
with strictly accurate outlines, piepaied for the purpose of illus- 
tratmg various branches of physical geography, forest tracts, areas 
of cultivation, nrigation works, systems ol communication, popula 
tion, and other features which compose a physical atlas , as well as 
vital and administrative statistics, and levenue details 


^ At the end of his “How to mil e State Canals witnont bon owing ’ being a few 
suggestions by EdwiidA Priiisep, Settlement Commissioner, Piiniab (Lahore 
1870) 
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THE STATISTICAL SURVEY OE INDIA 


The Statistical Smvey of India, oiganised fiom the first and 
conducted till oughout by Di W W Huntei, Diiectoi General of 
Statistics, has now been in piogioss upwaids of seven yeais, and the 
statistical accounts of the difleient presidencies and provinces had 
so far appioachod completion as to enable the “ Imperial Gazetted ” 
oC India to bo commenced in the first half of 1877 Di Huntei has 
picpaicd an intoiestmg repoiE on the subject, ■which deserves a 
somewhat extended notice 

The oiganisation of a Statistical Suivey of India was sanctioned 
by Loid Mayo in 1809 , but during the piecedmg century theie 
had been numerous efforts towards the same object, and the results 
of those different surveys formed a vast storehouse of unpublished 
information scattered ovci different piovinccs In Bengal the first 
attempt of this sort, dated from 1769, or pieciscly one century before 
Dr Huntei ’s investigations commenced Eoi Madias a magnificent 
senes of 200 inanusciipt folios, known as the Or me Collection, was 
compiled between 1740 and 1770, and, with the exception of 
portions utilized in Oirno’s two printed volumes, remains inedited 
to this day The Bombay Government created a distinct department, 
and Colonel Sykes, as Statistical Reporter, drew up a mass of 
papers, which, with previous documents, iuinish a continuous 
picture of that presidency since the cstrblishmcnt oL British rule 
In the case of minoi provinces like Mysoi, Tiavancoi, and 
Cochin, the investigations had been even more caiefully carried 
out In fact each conspicuous period of administrative improve- 
ment or reform has left behind it the traces of a Iresh mquiiy into 
the state of the country 

Eor instance, in 1709, wlrcn English offiecis were fiisl appointed 
to the Bengal districts, the President in Council issued an elaborate 
circular, calling for information respecting the political, ethical, 
and social history ot the province, after which an investigation of 


1 Qumqiienunl Rcpoit on the Siitifaiicil Suivey ot India Py W W Hunter, 
LLl) , ol the Bengal Civil ben ICC, Diicctoi Geneialot Statistics to the Goveimnent 
ot India, 1876 
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the land tenures was to follow, together with a list of the products 
of the countiy, an account of its commercial capabilities, and a 
leport on the means of deyeloping its internal resources The 
admimstiation of Waiien Hastings, which followed, was charac- 
terised by great activity Surveys "were made in every part of the 
dominions, and isolated documents of great value weie left behind 
The next conspicuous period of mquiiy was durmg the years 
which preceded the peimanent settlement of 1793, and the con- 
sohdation of the company’s rules of business mto the Oornwalhs 
Code Unfortunately, these and the preceding researches remam 
medited and unprmted 

The modifications which the Oornwalhs Code shortly required, 
and the revenue settlement of the North West Piovinces during the 
early years of the present centmy, agam forced on the Oouit of 
Hnectois the necessity of a comprehensive investigation, and the 
mstiuctions diawn up by the Government of India on receipt of 
the Court’s despatch show that the plan was veil conceived An 
account of each district was to be first prepared, with a notice of its 
topography, history, and climate The condition of the people was 
next considered, the natural productions of the country — animal, 
vegetable, and mineral — ^the modes of tillage, implements of 
husbandry, breeds of cattle, and safeguards against floods The 
size of the farms, the rates of wages, and, above all, the land 
tenures aie selected for review, and the list concludes with the arts, 
manufactures, and commerce of Bengal No attempt was made to 
cramp oi confine the operations within a specified time, and a 
man of learnmg and ability was selected for the woik Yet the 
net result was that, after seven years, 30,000^ are said to have 
been spent, only a fragment of a single province had been surveyed, 
and not one page had been printed The records of this survey 
form a senes of 28 volumes, contaimng at least 10,000 pages of 
MS , which, with the exception of Martin’s rechcrnffee, remained 
unutfiised until 1872 

Durmg the next liO years the work m Bengal seems to have been 
taken up at mtervals by mdividual investigators, such as district 
ofidcers The only oigamsed attempt durmg this period was made 
between 1836 and 1840 by the Medical Department, 21 separate 
branches of inquiry being laid down Several of the papers thus 
obtamed, such as Di Taylor’s Dacca and Di John McCosh’s 
Assam, were for many years the standard authorities on the districts 
of which they treat This peiiod of isolated efforts may be fitly con- 
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eluded lay the reports of several district oiBicers in Eastern Bengal, 
which were embodied, in 1868, into a volume, entitled “ Principal 
Heads of the History and Statistics of the "Dacca Division ” 

In the meantime, the Court of Directois having failed to obtain 
from then Indian servants any comprehensive account of the tern 
tones under then care, had set on foot a distinct series of eHoits 
of their own They liberally encouraged works beanng on the 
subjject, and as far back as 1828 a fair compilation, under the name 
of the “ East India Gazetteer,” in two volumes, by Walter Hamilton, 
had leached a second edition Ten works of this class in all wore 
examined by Dr Hunter, comprising such works as “ Thornton’s 
Gazotteei,” “ Phaiaoh’s Gazetteer of Southern India,” and “ Balfour’s 
Oyclopssdia ” “ Thornton’s Gazetted of the Tcriitorios under the 

Government of the East India Company and of the Native States 
on the Continent of India” appeared in 1864, and though there 
aio many grave defects in it, which now render it untiust worthy and 
altogothci inadequate, Dr Hunter expresses his opinion that it has 
done more than any other work to impart to the English people a 
knowledge of then Indian dominions, and that it has supplied tlie 
source from which successive compilers have drawn, sometimes with 
scanty acknowledgment, the mateiials ioi more modern eneyelo- 
pmdias and gazetteers 

But “ Thornton’s Gazetteer ” had one inherent and irremediable 
fault It was not based on a systematic account of each oi the geo- 
giaphical OI political divisions ol India, compiled district by district, 
and, in the absence oL systematic mitoiials, the authoi had to 
depend upon the ehaneo topography of touiists lud historians He 
brought great industry to bcai on the subject, but the piaciical 
result IS that while some potty hamlet, in which a tiavellei had 
halted a mght, or any locality which formed the subject of ofEeial 
coriespondcnce, stands out in bold relief, important foatuies of 
great districts are passed over without a word The results being 
thus less satisfactory than had been hoped, inteileaved copies of 
“Thornton’s Gazetteer ’ were circulated in 1866 among the district 
ofhceis, who were requested to supply all omissions It was soon 
perceived, however, that to conduct a proper revision involved a com- 
plete re writing of the work, for since 1864 a new history has been 
enacted in India, a new political geography has been formed, and 
a new system of government has been reared Perceivmg this, the 
local administrations began to strike out now plans for drawing up 
a statistieal and geographical account of then territories In March 
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1862 the Madias Gtoveinment issued eiders foi a senes of distiict 
manuals to he compiled by the local cfbceis, which should exhibit 
that piesideuoy in minute detail Five of these Madias manuals 
have already been published ^ foi the districts of Madura, Vizaga- 
patum, Bellari, Cuddapa, and Nelloi Similar efforts were made in 
the Central Provinces and m Bengal, and in October 1867 the local 
governments were addressed with a view to the extension of the 
operations throughout India It soon, however, became evident 
that as there was no uniform system, and no central supervision, the 
expendituie might eventually be considerable -without the desned 
results being obtained, especially with regard to securing compaiable 
statistics Ihe Council of the Asiatic Society forcibly urged this 
view, which -wms concurred in hv the Government of India , and 
Bi Hunter was accordingly directed to make arrangements loi the 
systematic conduct of the future statistical operations, which were 
designed to extend over a teiiitory of 1,566,836 square miles, 
inhabited by a population of 240 miUions 
The previous opeiations, from 1807 downvards, had endeavoured 
to attainder saltum a goal which could only be leached by many 
weaiy steps Di Hunter’s system started by laying dowm, and 
circulating to all district officers, a carefully planned senes of “ Heads 
of Information lequned foi the Imperial Gazetteer,” thus eusuiing 
a fail amount of uniformity of treatment and subject matter TJiese 
materials have been gathered in, almost without cost, by enlisting 
the unpaid co operation of district officers and heads of departments 
throughout India By appointing a provincial editor in each of 
the piesidenoie'5 and pio-nnces, central control has been localised , 
while as Director General, by means of legulai tours. Dr Huiitci 
has been enabled to exercise inspection and secure steady piogi ess 
and fairly uniform execution of the whole 

By this means provision was made for the statistical survey 


1 1 The Madiiia Country A Manual compiled by ordei of the Madias Govern 
ment, by d H IMelson, M A , M^C S , m five paits (Madias, 1868 ) 

II “A Manual of the Distnct of Yizagapatam in the Piesidency of Madras, com 
piled and edited by D F Caimichael, M C S (Madias, 1869 ) Pp 398, and map 

III ‘^Manual of the Bellaiy Distiict, compiled under the oideis of Goveinment- 
dated September 9th, 1869, Is^o 2646, by John Ivelsall, MCS (Madias, 18/2) 
Pp 390, and map 

IV ‘‘A Manual of the District of Cuddapah m the Piesidency of Madias, compiled 
and edited b} J D B Gribble, M C S (Madias, 187 g ) Pp 369, and map 

Y “A Manual of the Nellore Distiict m the Pieoidency of Madias, compiled and 
edited by John A C Boswell, MCS (Madias, 1873 ) Pp 863, and map 
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of the Ti\holo of British India, tlic Native States being alone ex 
cepted The lesnlts aie biicfly as follows As legaids Bengal, 
which comprises 47 districts, the acconnts of the whole 47 have been 
compiled, and weic issued in twenty volumes duimg the yeai 1877 
Of Assam, which now loans a chief commissioneisliip consisting 
of 12 districts, the whole has also been compiled and will be issued 
in 1878 In these two piovinces X)i Iluntei has himself acted 
as piovincial oompilei In the North-West Bi evinces Mi E J 
Atkinson has acted as compilei Ileio five -volumes, compiising 
16 out of the 36 districts, have been punted, and the lunaindci 
arc expected in 1879-80 The Pun 3 ab compiiscs 32 distiicts, of the 
whole of which the accounts have been panted In Oudh the manu- 
scapt accounts of all the 12 districts have been completed, and Ihc 
whole will pi obably bo published in 1878 The “Ga/ctteoi of tlu 
Conti al Provinces ” was published in 1870, befoie the Census of 1872 
had taken place The moie accuiate statistics supplied by this 
cnumeiation aic being incoiporatcd undci Ei Huntoi’s eye In 
Bombay, as in the Noith West Piovinces, the scale ol the opeiations 
has been cnlaiged, so that the tune of completion of the whole of 
the statistical accounts is a inattoi of some unccitaint-\ The “Ga- 
zetted of Sind,” by Mi Hughes, was published in 1 87 f ,’ comprising 
five out of the 21 distacts ol the Bombay Pi esidcncy Mi Campbell 
IS piovincial editoi as logaids the icst ot Bombay, and has issued 
seveial distact accounts 

In Mysoi and Cooig volumes compiising all the nine districts 
wcio issued be fore the end of 3870 

The system adopted in Madias dates as iai back as 1802 Here 
each distiiet is done sepaiately, and tbeie is no ccntial ofhcci oi 
provisional cditoi appointed The piepaiation ot the “Histiiet 
Manuals,” as tlicy are tcimeci, tlius pioeccds but slowly, only five’ 
out ot the total 21 having boon as yet published in the course of 
11 years Ot these the Vi/agapatam Manual by the Hon E E 
Caimichael, is pionounccd by Ei Huntci to be a model of admi- 
nistrative information and local rcseaieh But much repetition 
is mvolved by the scheme of dccentialisation thus adopted, and 
Er Hunter has found it necessaiy to stipulate foi the supply of 
short digests oi abstiacts of the outstanding manuals, so as to 
enable him to proceed with the “ Iiupeiial Gazetteei ” without 
intenuption or delay 


1 Sec note, p igc 356 


Sco note on piccednit, 
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In Bntisli Burmah tlie operations are somewhat of a tentative 
character, as many vears must elapse befoie the information here 
permits of the elaborate completeness of the statistical accounts of 
the older British piovmces But the volumes embracing the whole 
of the 16 distiicts are expected m 1878-79, the MS having been 
already completed Mr La Touche completed a statistical account of 
A]mir and Mhaiiwara in 1874 

Thus of the 233 districts of British India with which the opera 
tions deal, the statistical accounts of 200 have been alieady com 
piled, while out of the 12 piovmces into which British India is 
divided, the work in 10 is either completed or so far advanced as to 
hold out a fair prospect of completion within two years 

No provision was made foi the survey of Native States, but as they 
must be dealt with in the “ Imperial Gazetteei of India, Dr Hunter 
has taken measures foi obtammg accounts of them Those undoi 
the local governments, such as the groups of Native States under 
the Bengal, Noith West Piovmces, Punjab, Madras, and (more espc 
cially) the Bombay Governments, are now in active piepaiation 
Those under the Poreign Office are moic difidcult of access, but for 
these Dr Hunter purposes to base Ins accounts on the forthcoming 
edition of Aitchison’s “ Treaties and Engagements,” as amplified and 
levised in the Calcutta Foreign Office Special narratives have 
alieady been prepared for the Bajputana States A collection of 
administrative reports by the political officers will also be placed at 
Dr Hunter’s disposal, and these, combined with othei papers com 
piled by his deputy in the Foreign Office, will enable him to give 
a far more complete account of the Native States of India than 
has hitheito been attempted As regards the French and Portu- 
guese possessions, importaut materials have been discovered by Di 
Hunter in the course of his visits to Goa and Pondicherry, and 
recent statistics wall be derived from the Anmmires and official 
publications of their respective governments 

The condensation of all these piovmcial accounts mto the “ Impe 
rial Gazetteer of India ’ commenced in the spring of 1877 This 
work will be designed primarily for the use of the controlhng body 
in England, in the second place, for the use of Indian officials , and 
thirdly, for the pubhc at large The general plan will be that of 
alphabetical arrangement of [articles varymg from a few hnos to 
about twenty pages m length The period of time which the pre- 
paration of this important workwiU occupy will probably be four 
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yeaisriom 1877 Owing to the gieat expense of literal j compilation 
in India as much as possible of the woik will he done by assistants 
working under Dr Ilunter’s supervision lu England The cost is 
estimated at an aggregate of 12,000^ as agamst 30,000Z, which 
would have been the cost m India 

The “Imperial G-azetteci of India ” will represent a senes of local 
mquiries and comparative statistics spread over an aiea hut httle 
loss than that of all Europe excepting Russia It forms the neces 
saiy complement of the great Indian surveys, trigonometrical and 
topographical, which have been m operation for nearly a hundred 
years 

The great difference between it and “ Thornton s Gazetteer ” (the 
only work in any way comparable with it) has been mdicated above, 
and the elaboration and care bestowed on the pieparatoiy arrange 
ments, as well as the abilities and experience of the editor, afford a 
guarantee that the execution of the work will be commensurate with 
its importance Tbc Government has pubhshed m the “ Gfazette” its 
high approbation of the large sections of the Statistical Account 
already issued by Dr Ilunter 
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A UNiroEM system of spoiling natiTe names formed one of tlie 
essential pielimmaiies of tlic “Impeiial Gazettcei,” and lias at 
last been autboiitatively adopted by the Government of India Thus 
a seiious official attempt is to be made to finish the gieat battle of 
Indian orthography, which has now been raging foi upwards of a 
bundled yeais 

There aie two systems of evhibitmg Asiatic words in our own 
letters, “founded,” as Sii William Jones said, “ on neaily opposite 
“ piinciplcs, but each ot them with advantages The fiist proposes 

to regard chieflv the pionunciation of the words intended to be 
“ expressed, the second consists m sciupulously icndeimg letter for 
“ letter, vitbout anv particular care to preserve the pronunciation ” 
In after years the second has received the title of the “ scientijic 
system” and the first that of the “phonetic system ” Each has 
had a succession of able and persistent advocates, and during the 
century that the battle has raged, there has existed a complete state 
of anarchy as regards the spelling of Indian names, the confusion 
and absurdities of which have every year become more intolerably 
inconvenient 

In the first years of English occupation of India, proper names 
Avore written dovm by ear, without any attempt at coiicctness, and 
accoiding to the fancy of each wiitei Thus w o have “ Sir Eogei 
Dowdei ” for Siidju’d daulah, “ Crotchy ” for Karachi, and “Isle 
of hats ” for Allahabad For the word Khan, the histoiian Ormc 
has Oawn, w hilo Dow adopts Chan But the greatest variety of 
these barbarisms will be found in the speeches of Burke, a veiy 
fitting casket for such gems ^ 


1 Incoirect spelling as sometimes the cause of very serious errors A striking 
instance is mentioned by Mi Eastwick The populai foim of spelling Cawnpore led 
to the notion that it was a town founded by some Muhammadan Khan or Cawn 
Hence it was supposed to be a place of no antiquity, and accordingly Thornton, in his 
‘^Gazetteer, says thit it is quite modern But the coriect spelling is said to be 
Kanhpur, the city of Kanh oi Kiishna, and it is a place of piimseval antiquity — Di 
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The fiist advocate of any system at all was Major Davy, an officei 
who studied Peisian in India just a centniy ago He piided himself 
on his pionnnciation, and was a strong snppoitci of the phonettc 
system Majoi Davy mstiucted Piofcssoi Wlnto, the editoi of the 
“ Institutes of Timoni,” to use his plan of exhibiting the paonun- 
ciation of the Persian language in our characters , and the plan 
IS retained, with minute care, thioughout the work, which was 
published in 1784 

But Mijor Davy had a contemporary who advocated the soienUfio 
system, and was the fiist to give the Nagaii and Bengali alphabets 
accurately in Bnghsh chaiactcis This was Mr Halhed, whose 
method IS given m the preface to his code of Itndu law, compiled 
under the orders of 'Warren Hastmgs in 1776 Mi Halhed made 
no distinction between the hard and soft d, dh, t, and th , hut every 
vowel in his system had its long oi shoit mark above it 

Sir William Jones, not satisfied with the system of Mi Halhed, 
devised the alphabet which heais his mine ^ lie gives an analysis 
of each Nagaii letter sopaiately, and provides for all the sounds 
used in Sanscrit, Arabic, Pcisian, and Hindu Ho discarded the 
phonetic system, by which the pi enunciation of Asiatic names was 
to be shown by English letters , because there aic no consistent 
lules of oithogiaphy in English, and every vowel may bo used to 
aiticulato one and the same sound Sir William gives the following 
sentence, as an example, — “A mother hit d Jlutieos ovei hei young — ’ 
in wIikIi every vowel and the diphthong ou have the sound of u in 
'but He, therefore, used the Bom in oi Italian sounds o[ vowals 
This great scholar thus identified himself with the scientific, which 
IS hence also called the Jonesian system It was scrupulously 
adhered to by Colebrooke and Wilkins It prevails in the “Asiatic 
Bcscarches,” in the “ Journal of the Asiatic Society of Bengal,” and 
in that of the Boyal Asiatic Society , and it was adopted by Bottler 
in his Tamil dictionary, by Campbell in his dictionaiy of Tclugu, 
and by Shakespeai in his Hindustani dictionary 


[luntor, liowevei, adopted Kkanpur as thp coricct foim, to be spoil Camiput Ho 
observes that Hindu Pandits give it Kanhpm, wliile Muliammadan Miuhvis letuin it 
ns Khanpui, and that local usage inclines to the lattei form 
1 “A Disscitition on the Oithogiaphy of Asi itie woids in Rom in Lotteis,” by the 
Piesideni, 1788 In the “Eeseaichcs of the Asiatic bocioty of Bengal,’ vol i Also 
in the eollectcd woiks of Sn Willnm Jones, i , p 176 
(13441 ) B b 
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Di Johu Borthwick Grilchiist soon afterwaids became the J^ieat 
advocate and snppoitei of ih.Q phonetic system but the diileienee 
between his scheme, and that of Sir William Jones, lies entiiely in 
the vowels In the Jonesian system all distinct vowel sounds are 
lepiesented by the same letteis, and differences of length aie shown 
by accents , while in the Qilch istian system one vowel sound, vaiy- 
mg only m the accident of quantity, is lepiesented by two distinct 
letteis The plan of Grilchiist became the moie popular of the two 
He used the shoit «{, instead of csjfoi the silent unexpressed inhcient 
lottei of the languages of India , and substituted oo for the u of 
Jones He also discaided the au of Jones (foi ow in how) and 
substituted ou in its place Hi Grilchiist clearly states that his 
method of lendenng Asiatic words is studiously founded on the 
orthoepy rathei than on the oithogiaphv of then respective characteis 
and languages, and he uiges that, as the voik is designed for 
British subjects only, theio is no necessity for attending to general 
or continental pronunciation 

Thus the names of Jones and Gilchrist became the watchwords of 
oithogiaphy and orthoepy, of the scientific and phonetic systems, 
and then disciples continued to argue, while absolute confusion and 
anarchy prevailed in the spelling of the geneial public Boi 30 years 
they had a fan field and no faroui , but, except among the learned, 
theie was a decided leaning fiom the first in favour of Gilchrist’s 


^ Grammai of the HindoostaHee Language, oi paiti of \ol i of a System of 
Hmdoostanec Philology, by John Gilchrist (Calcutta, 1796 ) 

“ Ilmdoostanee Philology, comprising a Dictioiniy, English and Ilindoostanee, with 
a giammatical introduction, by John Boithwick Gilchrist, LLD, Hindoo&tanee 
Piofessoi in the College of Foil Willnm (London, 1810 Again 1835 ) 
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system At last, in 1820, the Government ordered an accurate 
lecord to be made in English, of the land tenures, and uniformity 
became an impoitant object Di Gilchrist’s scheme, in a simplified 
foim, was then adopted, and the same system was used for maps 
and revenue survey lecoids The Recoid Committees succeeded 
m entirely reforming the orthography of names of places on this 
system,^ and it continued to be that of all official correspondence 
for many years , while the Asiatic Society and scholars weie 
faithful to Sii 'William Jones 

This was only a lull The battle began to lage again, in 1834 

with renewed fuiy Mi Thompson, a missionary at Delhi, had 

wiitten an English and XJidi dictionary in Eoinan ohaiactcis, which 

El Yates, anothoi missionary, iccommended to the Calcutta School 

Booh Society Mi Prinsep protested against the innovation , while 

Dr Daft, a missionary, declared for the Boman alphabet Sii 

Charles Trevelyan, tlicn a young civilian, vehemently supported 

tlie publication of vcinaculai books m the Boman character, -i.nd on 

the scientific system lie allied himsch nitli four missionaries, 

Duff, Yates, Peaicc, and Thomas, foi the purpose of printino* 

and circulating such books, and 67 had been published by the end 
of 1836 ' I j ^ '^nu 

Meanwhile a sharp controvcisy was caiiicd on between Sn Charles 
Trevelyan, who upheld the scientific oi Jonesian system, and Mi 
IlemyT Prmsep, who maintained the superiority of the’ phonetic 
system of Di Gilchiist Mr Pimsep said that the system of Sir 
Wilham J ones was a stylo ol wilting to bo rovcicnced and respected, 
but not imitated, and that it should be icscivcd loi iccondite science ^ 
Ml Trevelyan replied that the phonetic system of Di Gilehiist was 
not a system of orthography, but ol kahog^aphj, oi of confusion 
mystification, and absurdity While such was, he mamtained, the 


1 Reports of Reooul Comnnttcc, Aug 6tli, 1820, indMiy 12tli, 1821 
" M II riioby Punsep s Minute, Tune 1834 ’ 

8 “Di Duffs ModificUion of the Jonesian system, as funlly ippioveu ny me Oom 
mittee of the Calcutta Bible Society, with an alphabet, is given liy Colonel riiuilliei 
in his “ Manu il of Sui veyiiig foi Indi i, {tlwd edition) p 406 (note) 

^ “Oiiginal Pipcis illustiiliiig the lli.toiy of the Apphcition of the Roman 
Alphabet to the languages of Indn,’ edited by Moiiici Williams (I ondon 1859 
8vo , pp 276 ) \ > 7 

« See “ J ouinal of the Asiatic Society of Bengal, ’ ii. , p 28 1 « On the Adapt itioii 

of the Romm Alphabet to the oithogiaphy of Oiiental Languao-es ” by II 1 P 

B b 2 
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plan of Gilcliiist, tlie system of Sir William Jones, attei having 
completely stood the test of learned ciiticism, after having gone 
throngh a piohationary peiiod of sixty years, and approved itself to 
the gieat body of scientific men thioughont the woild, was at last 
claimed foi geneial use It was true, as Mr Piinsep had iiiged, that 
it had long remained unused except hy scholars But that was no 
leason why it should continue to he so “The ]ewel,” he declared, 

“ must no longer remain shut up in a casket, hut must he brought 
“ foith to shine in the face of day The money must no longer 
“ remain hoarded m the treasury, hut must now pass into ciicu- 
“ lation 

Ml Tiovelyan letuined to England in 1838, and published his 
woik on the education of the people of India hut his missionary 
allies continued their lahouis, and in 1867 Mi Mathei reported 
that the Eoman character, with the Jonesian system, was universally 
used hy the missionaries in the Upper Provinces 

In 1816 Ml Grow, a deputy collector, published an mgenious 
treatise on the best mode of wilting oiiental words, in which he 
advocated the scientific system But in the same year Sir Henry 
Elliot published a woik in which he “ conformed to the system of 
‘ Gilchiist, 01 rather to that modification of it in use in oui 
“ Eevenue Survey, which certainly has the meiit of enabling an 
“ Englishman to pronounce a word in such a manner as to make 
“ it easily comprehended hy the natives of Hmdoostan , while Sir 
“ William Jones’ system is better suited to the learned Moles- 
worth also adopted the system of Hr Gilchrist in his Marathi 
dictionary 

In the directions for revenue officers m the North West Pro 
Vinces,'* they aie instructed to convert Urdi and Hindu words 
into English according to an alphabet which is given in the 
Appendix This alphabet has the double oo and ee, and the initial 
Z7 for the Jonesian A It is, therefore, on the Gilchnstian system, 
and IS the same scheme as that adopted by the Eecoid Committee 
in 1820 It IS recommended as “ that which an Enghshman 
“ would natuially adopt, without aimmg at great refinement or 
“ accuracy” 


1 August 27th, 1834 ^ Longman, 1838 

® “ Supplement to the Glossary of Indian Teims, by H M Elhot, BOS Sudclei 
Boaid of Eevenue, Feh 1844 (Agia, 1845 ) 

* Published at Agra in 1849, para 7 of see ii , p 28, and App No 1 , p 89 
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In 1861 Colonel Thuilliei published bis “ Manual of Bm my%ng 
foi Indiaf in which he devoted a section to the question of oitho- 
graphy,’- observing that suivoyois of all peisons must bo most 
inteiested and concerned in such a question The lules he laid 
down weie that all vowels weie to have the Italian sound, no otheis 
being used, all consonants to have the oidinary English sound, the 
0 being excluded and K oi S always substituted, the leduplication 
of consonants to be dispensed with as much as possible , supei- 
fluous letteis of all kinds to bo diopped, and old established 
oithogiaphy of lustoiical places not to be inteifeied with But he 
allowed the double oo to stand foi and the ee foi %, as a com 
piomiso which would enable the gcnoiality of people to attain a 
bettci pronunciation In bis tlurd edition of 1876 ho of couiso 
adopted the official system of Bi Iluntcr ’ 

Thus the phonetic system of Dr Gilchrist was the one that was 
officially adopted in the Eovenuo and Survey Departments of the 
Bengal Piesidcncy from 1820, certainly until 1851 , and, indeed, it 
appeals to bo the system which en 3 oyod official sanction up to the 
issue of the Government resolution of 1870 The new system will, 
thoiefore, be opposed to that used in all the official despatches and 
lecoids duiing a long couiso of yeais, which will bo one source of 
inconvenience 

■When Professor H BE Wilson published his “ Glossary of Indian 
Teims,” he adopted the scientific system of Sii Wilham Jones 
throughout, discussing the whole question in his picface , and he 
gives equivalents in Eoman chaiactcrs foi ovciy loitoi in nine 
alphabets used in India But a key is provided at the end of the 
book, m which the popular speUmg is given, with a rofcionoo to 
the equivalent scientific form in the body of the work * 

These controversies picventcd any uniform system of spehmg 
from being intioduced, and there was such hopeless confusion on 
the sub-jcct, that Mi Thornton when ho compiled the “ Gazottoci of 
India,” gave it up in despair Do simply inserted the names as ho 
happened to find them spelt in official documents ^ Thus Amiitsur 
and Ambdla are the one in the fiist, the othoi in the fouith volume,® 


1 Pigo 628 

r\ge 404 (ard edition) Di Iluntei s inks iie given in tlio Appendix, p oxen 
5 “ Glos&aiy o£ Indian Teims, ’ compiled by H II Wilson (London, 1855) 

4 lliornions “Gwetteci ’ Pielicc, p iv (1854^ 

<■ riio one “ Umballa,’ the otliei “Amiitsii ’ 
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though their initial letters aie identical in the yeinacular (the a of 
Jones and « of Gilchiist) A town and district having the same 
name are spelt quite differentl} The word fath is spelt in eleven 
different ways, all wrong Since the publication of this g izetteei 
the confusion has become woise and worse Such imiloimity as 
may have been secured by the Eecoid Committees fifty years ago, 
when the phonetic system was in the ascendant, has long since 
disappeared, and has given place to the most peiplexing and 
deploiable anarchy, than which any system would he preferable 
In 1868 the controversy bioke out afiesh, and w'as earned on 
with some spirit in the “Times ’’and other English newspapers, with 
Sii Ohailes Trevelyan, under the signature of Indophilus, and Mi 
Monier Williams on one side, and Professor Garrett on the other 
Sii Charles went out as Governor of Madias in the same year, and 
used his utmost infl.uence to introduce the scientific system there in 
all official coiiespondence, but without any effect That system 
also found an advocate in Mi Eastwick, who eaited Murray’s 
Ilandboolcs foi India in 1869, and ICeith Johnston adopted it for 
the maps of India in his atlas published in 1861 It was also 
adopted by Mi Thomas in his system of tiansliteiation and 
application of diacritic marks to English typo in the “ History 
of India by its own Historians , ’ ^ and it is explained in a pamphlet 
issued by the Philological Committee of the Asiatic Society of 
Bengal It also foims the basis of the rules issued by Colonel 
Walkei for the guidance of officers of the Gre it Tiigonometncal 
Suivey, in spelling names of places The Syndicate of the Uni 
veisity of Calcutta, in 1869, published a key to Professor H H 
Wilson’s system of transliteration as modified by that body ® In 
this pamphlet it is observed that a general disregard of all fixed 
rules of spelling prevails , audit is hoped that the adoption of a fixed 
system by the Calcutta University and the Education Department 
in Bengal will have the effect of gradually securing a general 
uniformity of spelling throughout the country in public documents 
and in literal y productions This key gives a complete and an 
optional form of Eoman eq[uivalents to bo used for the letters of the 


^ See page 342 2 Dehia, Jan 27th, 1865, Dept Older, No 33 

2 “ A key to Professor H H Wilsons system of tiansliteiation as modified by the 
Syndicate of the Calcutta Univeisity, and oideied to be adopted in Univeisity pro 
ceedings and records ^ Calcutta, 1869 Pp 71 
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Sansciit, Bengali, and Aiabic alphabets Every Indian letter must, 
in accoi dance ■with the lule of Sn William Jones, be lepresented 
by its fixed Roman eciuivalent The vovels are to have powers as 
in Italian, but not as in English, diaciitical maiks attached to 
consonants may at option be omitted m anting piopcr names, 
but accents on long voMcls must invaiiably be n seited 

The best system for the tianshteiation of Aiabic and Persian 
names has also been much discussed The following is a statement 
of the system adopted by the Rev Ei G-eoige P Badgei, D 0 L , 
one of the most accomplished of oui Arabic scholars lie says — 

“ My mam object has been to convey the coiiect sound, and, as 
fai as may be, to pioscive the elymology of Arabic MOids, without 
resorting to unfamiliar expedients, such as the use of aibitiaiy 
diacritical points 

“ Nobody can be juoie awaie than I am that neithei of these ends 
can be peilectly ittauicd without the aid of devices of some land 
to indicate the sound of tho^c Arabic letters which arc foreign to 
oui language But boaimg nr mind that persons unaccLuaintcd 
with Arabic would undoubtcdlv fail to pronounce such words 
coiicctly even nith that help, I have eschewed resorting to it, 
resting satisfied at present with giving, thiough Roman letters, the 
nearest approach to the right sound practically attainable by the 
goneiality of English leadcis 

“ I represent both the ^ and 2 — two radically difloient letters, the 
hist a deep pectoral, and the second a slight aspirate — by our h 
Whenever the latter occurs as the icminine termination of a woid, 
and preceded by the vowel a, as in MelMh Jeznah, the h is ncaily 
mute, as in our heir, lioui a sibilant, and a faucial, I repro 
sent by s , and k, tho formei oui and the latter like the same 
letter as more emphatically enunciated by Irishmen, by i? , and o 
and A— the first a guttural and the second like our /c— by that letter 

only 

“The other Arabic letters, which have no equivalents m our 
language, aie k, g, and ^ The sounds of ^ and aio 

expressed nearly enough for all practical purposes by M and d/i 
respectively ^ I vmte dz and k by way oi distinguishing them, 
and also for etymology’s sake, rather than because the expedients 
convov any very iloar idea oi the piopci native sounds Those 
who aie puzzled by the combinations mav content themselves with 
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pronouncing both as z In oiclei, howcyer, to pi event the bizaiie 
appeaiance of four consonants coming togethoi in the tiansliteiation 
into English, whenevei eithei of these foui letters is double in the 
Aiabic, I separate the combinations by a hyphen , thus, faM hhm , 
nadh dhddh, Teadz dzdf, mimazh-zham Fortunately, such words 
are of rare oocuiience 

‘'I adopt the same expedient with adequately icpiescnted by 
57i__when that letter IS doubled, tlms, Jiasli-sM8h,fash shm Also 
when it occuis at the end of a syllable and is followed by A, as in 
Mdsh-liad, which, otherwise, English leaders might pronounce Ma- 
shad And, again, when a syllable ends with h and the succeeding 
one begins with s, as in Ah sd 

“ The guttural ^ I express by gh, and the ^ with an apostiophe 
hefwe the vowels a, z, n, when they that letter m the 
Aiabic, as ’Ahd, Iodic, ’Ulaond, Sana’a, and afleo the vowels 
when it occuis at the end of a word oi syllable, as rah a’, Radha’ 
ez-Zada ’ 

“The lemaining Arabic consonants correspond generally with 
those of the English alphabet The sound of oui c, as m oat, beino- 
supplied by my use ot le, I only resort to it, conjoined with A, to 
express the Persian which is equivalent to oui oh in OJiao les 

“ There are only three vowels in Aiabic, m sound like a, «, u, in 
far, pit, lunao, respectively The Aiabic equivalent of a ikes' m 
some positions, the sound of e m heg—z. grammatical nicety seldom 
coirectly observed , and I should have piefeired expressmg the 
coiiespondmg Aiabic vowel sound always by a , but the use of the 
e has so long prevailed, especially m writing the definite article el 
(properly, aZ), and such words zs Ahmed zcaii Jezio ah (coiiectly, 
Ahmad, Jazirah), that I have regrettiugly retained it m such 
cases For the same reason I have letainel the vowel o in names 
which have become familiar by long usage, such as Omar, 'Oman 
'Othm^n, which should severally begin with 'U ’ 

“ To indicate the prolongation of a vowel, I place over it the 
familiar circumflex ("), as in Bukhara, T4odn, Baghddd, m 
preference to the acute accent ( ) recently sanctioned by' the 
Government of India, whereby the hitherto universal use of that 
accent by English lexicographers to denote where a syllable should 
be accentuated is overlooked, and its utility lost I retam it with 
that object, which is one of great importance in the pronunciation 
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of Easicin names Tims, Kajm , Mashat, Lahej, arc sevoially 
maiTcd as lequiiing tlic accentual emphasis to he given to the fiist 
syllable 

“ The Arabic diphthongs aie m, ei, au^ in sound like in 
ei in vein, and ow in how When doubled in the same woid, I 
cxpiess the cm by cmw, as in Tawiodni 

“ The Ai able suffix when used to denole an oidmary oi gentilic 
adjective, I icpiesent by y, which somewhat in the same waV 
constitutes the foimativo of many of oui English adjectives, as 
windy fiom wmd, stoi my liom stoi m I piefer this expedient to 
that which has recently been adopted, of cxpiessing the suffix by a 
cncumflexed * (as in H^ndi), because that maik is gcncially used, 
as I use it, to denote a piolongcd vowel, fiom which this adjective 
toimination difCcis vciy essentially The y m such oases should bo 
pionounccd with a iinging Italian % sound 

“ T notice, lastly, that m addition to the use made oC the apostiophc , 
as stated above, I avail myself of it, as in English, to denote the 
elision of a lottei, as in worUt Its utility is gicat in this rospcol, 
especially in tiansliterating compound Arab names, which generally 
icqunc to bo put into the constiuct case Thus, 'Ahd el Majid, 
Ndsii -ed Dm, ’ Ahd-er-Dahmdn, should be wiittcn and pionounccd 
' Ahdu d Majid, Ndmti^d Dm, ’Ahdu’r Dahmdn, the apostiopho 
icpicsonting the elision of the e of the aitiole, in its diflfeiont foims 
here piesentcd of el, ed, ei , and the junction in one syllable of 
the «, the final vowel denoting the nominate ol the nouns ’Ahd and 
Ndw, with the 01 second lettei ol the aiiiclc, which icmains 
But however ooricot and desirable this slylo may be, I do not 
advocate its adoplioii in names which have become (amiliai to the 
oidinary Enghsh readei under a different loim 

" I wish it to be undeistood that my system is tentative only, and 
designed to facilitate the introduction oC a peifect tiansliteration 
of Arabic into Roman chaiacteis, which shall coriectly icpicsent 
not the sound only, but also the etymology of the foimci language ” 

Ml Thomas, foi the “ International ISTumismata Oriontalia,” has 
adopted a system both foi Aiabie and Pcxsian, and gives a table 
showing the systems of Sii William Jones (1828), Muza Ibrahim 
(1841), Ml E Johnson (1862), and M Ohodzko (1862), in their 
Peisian Giimmais, Di Wiight in his Arabic Giammai (1874), 
Bi Puorst in his Ilebrow and Chaldee Lexicon (1867), Mi Lane in 
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hib Aiibic lexicon (1863-74), together with the Peisian and Aiahic 
methods adopted hy himself foi the “Numismata Orientalia 

But the phonetic system, first advocated hy Gilchiist, m spite of 
tins great TA eight of authority against it, continued to have powerful 
suppoiteis chief among whom v eic Mi Maishman,^ and Colonel 
Meadows Tayloi It was advocated by the latter veiy Ingh authority 
on the giound that the English language possessed phonetic cquiva 


1 Conti tsted methods of transhtei Wion -vinously idvocatcd foi Anbie and Persian, 
with the systems finally adopted for the “ International Numismitx Oiientali i’ 
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The diacritical dots may he omttcd at option buiprejtrentiaib/ where the original text accompanies 

tkeromamzed versiori 


2 « Obseiaations on the est iblishmt nt ot a uniform oithography of Indian names 
and places’ (Londen 1870 ) A pamphlet by 7 C Mai shman, Esq 
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lents for all sounds in Indian proper names But, in the phonetic 
system, the sound rather than the othography of the Indian languages 
must he followed Colonel Meado-w s Tayloi drew up and submitted 
to the Secretaiy of State a set of simple lules foi the use of English 
equivalents foi Indian phonetic sounds 

The scientific system is essential to the soholai The phonetic 
system is supposed to be hettei suited for the use of travellers, and 
of the general public 

Ml Barton deprecated the notion that the claim of linguistic 
science and the necessities of popular usage woie so opposed to one 
anothci as to he altogether irreconcilable He, theiefoie, proposed 
that in a gazetteer or other similar worh the scientific spelling 
should follow the popular one in each case in biacLets He thought 
that the requirements of popular utility might thus he reconciled 
with the claims of science ® 

The present action of the Government of India originated with a 
proposal which was made by the Bombay Geographical Society in 
1868, for the pioparation of a vernacular and English index ot 
Indian gcogiaphical names On April 30th, ]86S, the Government 
of India invited aid from the local governments in the preparation 
of such an index, and suggested the adoption of a unifoin system 
of transliteration, at the same time di awing attention to Professor 
Wilson’s modification ot the system of Sir William Jones Hr 
W W Huntei, LL D , of the Bengal Civil Service, was appointed 
to compile the Gazetteer of Bengal, and ho was instructed to use his 
exertions to secure uniformity of spelling in the preparation of the 
other ga/ettecis throughout India, the system of Piofcssoi Wilson 
being again recommended as a model Dr H untcr submitted a 
plan, on Novcmhei 6th, 1869, inMlucli ho recommended a com- 
promise The “ scientific system,” though admirably adapted for 
scholars, was allowed to ho too elaborate for gcncial use The 
diacritical maiLs were omitted in Dr Hunter’s plan, and a 
certain freedom was allowed in spelling names which were familiar 
to the public, or had become historical, in an unscientific form 
He divided such names into two classes Some, such as Calcutta, 


1 Witb a lettei dated Sept 96th, 1870 lie also discussed tlie question in the 
preface to his Manual of Indian Ilistoiy 

2 ‘‘Remarks on the Ortho^iaphy of Indian gcogiaphical Names, with especial 
refeience to the propo'=5ed new Indian Gazetteer,” by the Rev T Barton, M A , hte 
Piincipal of the Cathedral Mission College, Calcutta (Stanford, 1871 ) 



396 


DR nUNTEE^S SYSTEM 


Bombay, Lucknow, weie to haye lemained unaltered Otbeis were 
to hare been brought a little nearer to the pitch of scientific 
accuracy without losing then populai identity Thus Bmapote, 
the collect foim of which was said to be JDanapur, was to be 
Dmapur Cmonpoi e, which should he Kmihpm , was to be Oavmpm 
Oude, which should be Avadli, was to be Oudh The Groyeinment 
must, Di Huntei submitted, consider , not what is best, but what 
IS practical lie endeayouied to get iid of accents as much as 
possible, but at the same time he attempted to show the true pro- 
nunciation at a glance Li Hunter’s plan may be described as 
the nearest approach to the “ scientific system” that it is beheyed 
the general public, in the present state of education, are able to 
endure 

The Goyeinment of India appioyed of Hi Hunter’s plan for 
the G-azetteers on February 28th, 1870 A guide to the ortho- 
graphy of Indian proper names was prepared in 1871,^ containing 
the spelling of 2,186 postal towns and yillages of India accord- 
ing to Hr Hunter’s system, and on February 28th, 1872, this 
guide was ordered to he circulated to all the local authorities 
A second guide was printed in 1872 ® The plan of Hi Hunter, 
thus sanctioned by the Goyeinment, was adopted in legislation, in 
the gazetteers, by the Suiyeyoi General, in the Post Office Guide, 
in the Eailway Time Tables, in the Telegraph Hepaitment, by the 
East India Eailway, by the Goyernment offices, and by seyeral 

1 The following are the poweis of the vowelb in Dr Hunters plan They axe 
identical with those of Sn William Jones and Piofessoi Wilson 


Short a 

as a in the second syllable of tax tan, and as ii in but 

Long a 

as a in the first syllable of tai tan 


as 2 in lavinc 


as u m luial 

e 

as a in mate, daie 

0 

as 0 in note 

ai 

as % in ride, size 

au 

as on in cloud 


He omits % and u of Jones 


2 Guide to the Oithogiaphy of Indian proper Names, with a List showing the 
True Spelling of all post towns and villages in India, hy W W Hunter, Esq , LL D 
Directoi General of Statistics to the Goveinment of India (Calcutta, 1871) Folio, 
pp xiii and 14h Dated at Simla, Nov 10th, 1871 

3 Dr Huntei prepaied the second orthographical guide — “ btandaid spelling of 
Indian geographical names, by W W Hunter, Esq , LL D , Director General of 
Statistics to the Go\einment of India’ (Calcutta, 1872), pp 162, octavo 

It IS ail anged in three columns I iName as spelt n Di Keith Johnston s Koyal 
Atlas II Correct spelling III Column for local verifications from the vernaculai 
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newspapers Up to that time the spelling of the same place had 
yaricd in the difleient local gazettes The Postal G-nide spelt the 
name of a town m one way, the Hallway Companies in another 
Even two of&cials, dating then letters fiom the same place, often 
spelt it in a diffeient way The well known province of Sind was 
officially spelt in no less than six ddieient ways, namely Somde, 
Sand, Sandh, S^ndh, Smde and Sind 

On June 27th, 1872 the Secretary of State in Council, having 
considered the above proceedings of the G-overnment of India, 
addressed a despatch to the Yiccioy, “ on the orthography of the 
“ Homan charactoi of Indian proper names” In this despatch 
assent was given to the mcasuies which had been adopted, hut it 
was suggested “ that some extension should be given to that part of 
“ the scheme which permits a dopaituic from the new system, in 
“ the case of those places of which the names have acquired a widely 
“ recognized mode of spelling, cithoi fiom popular custom or in 
“ consequence of historical notoriety ” 

VcinacuHi lists were then picpaicd of the names of distiicts, 
towns, riveis, and places in the vaiious provinces, and carefully 
translated, on the above basis, into the Homan chaiactei In the 
case of well known places whicli have obtained a popular or 
historical fixity of spelling, this customaiy spelling was to be 
retained Eor other names the coiroct transhteiation was to be 
cnfoiccd In this wiy lists have been drawn up, approved, and 
published in the Gazette, for Assam, the North-Western Provinces, 
Oudh, the Punjab, the Cential Piovineos, the Beiirs, Bombay and 
Sind, Mysor, Cooig, and Bengal That for Mxdias has not yet been 
received, and for Buimah it is not known whether any list will 
be prepared Unfortunately the vaiious compilers of lists have 
adopted no uniform rule m the selection of names which are to 
retain an old and incorrect spelling In some lists the number of 
instances in which old spelhngs have been retamed is so large as to 
make the desired improvement a nullity It is to be hoped that 
these mconsistencies will be elimmated before a general and com- 
plete hst IS sanctioned 

Er Iluntci states that through the agency of the Gazettes, 
official reports, the new maps, and the greater part of the Indian 
newspapers, the adoption of the scheme is gradually becoming 
general “ But ” (he continues) “ the tangled growth of a century 
“ cannot suddenly be transformed into order oi cleared away A 
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“ -whole sfeneration of Anglo Indians mnst pass before general 
“ nniformity can be looked for, but meanwhile the old standing 
“ difficulties in the way of a unifoim orthogiaphy foi the ‘ Imperial 
“ ‘ Gazetteer ’ have been lemoved ” 

It IS vain to hope that there wiU be a geneial agreement as to the 
best system of oithogiaphy foi Indian pioper names At the same 
time unifoimity has become essential, especially between maps and 
gazetteeis , and the official introduction of one unifoim system, if 
there is a fan chance of its bemg generally adopted and becoming 
peimanent, is undoubtedly a very great advantage A lecension of 
all the names m the Postal Guide of India was a very form id able 
undertaking , and that Dr Huntei should not only have completed 
it, but also have achieved so large a measure of success in his efforts 
to secme the adoption of the new system, aie striking proofs of how 
much good service may be done by the ]udgment, tact, and pei 
severance of one man, within a comparatively shoit time It is very 
important that an authoritative general list, giving the officially 
adopted speUing for all names in British India, should be pubhshed 
without further delay 
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IHE G-EOaBAPHIOAL DEPARTMENT OF TEE INDIA 

OFFICE 


ADEPA-HiMi/NTfor the systematic ■utilization of geogiaplucal woik 
lias been consideicd to bo an impoitant and indeed an essential 
element m tlic Homo Gorormnent of a gieat Colomal Pcuei, ever 
since Columbus Inst sailed from Palos Bishop Fonseca 'was ahve 
to its necessity, and as soon as the Royal Council of the Indies was 
foimod, m 162 L, foi the Home Government of the \asttians Atlantic 
possessions of Spain, a Geographical Depaitment was legulailj 
oigamzcd In those dajs it was called theOfS.ee of the Cosmo- 
graphei of the Indies, but, allowing foi the difference of time the 
duties Avcio the same as those which should devolve upon a similai 
Depaitinont at the present day The utilization of geogiaphical 
knowledge ■was as important, and the value of science m all branches 
o£ administration was as great, then as now 

It was the duty of the Cosmogiapher’s Department, in the OfiS.ee 
of the Council of the Indies, to furnish geographical knowledge to 
ofiSceis and servants of the State , to supply mstiuments , to apprise 
officeis in the Indies of the times for observing , to collect and enter 
m books all routes and 3 ourneys made in the Indies with caie and 
accuracy, to constiuct maps and charts in accordance with the 
descriptions icccivcd, and to record all such desciiptions, and other 
icpoits of a like natuie Finally, the Cosmogiaphei was called 
upon to train up a class of efficient geographers , and this was one 
of the most important parts of his duty He gave three yearly 
courses of lectures, which were attended by young officers and pilots 
The course for the first year consisted of thefom rules of arithmetic, 
the rule of three, exti action of sq[uaie and cube loot, fractions, and 
and Saciobosco*s "Do snlicCia mmidi The second years course 
comprised the six first books of Euclid, arcs and chords, right smes 
tangents and secants, the tables of Ehng Alfonso, Geoige Purbach’s 
theory of the planets, and the fourth book of the spheiical triangles 
of Mullei (01 Juan de Monte Kegio, as the Spamards called him) 
The thud year’s course included the Almagest of Ptolemy, cosmo 
graphy and the ait of navigation, the use of the astrolabe and its 
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meclianisin, the use and adjustments of othei lustiumeuts, and the 
method of ohseiving the moTements of the heayenly bodies ^ 

This wise care foi the instruction of their ofEceis as geogiapheis, 
on the part of the Council of the Indies, was one of the most ad- 
mnahle parts ot then system, and one which would he well woithy 
of imitation Toi the rest, the lahouis of then Geogiaphical De 
partment were of inestimable value, and a knowledge of them will 
always be indispensable to students m the wide field of research 
which they embiace The one great fault of the Spanish officials 
was then love of seciecy, but even this aiose, in great part, fiom 
their sense of the value of the mfoimation that had been collected, 
and it ensured, at all events, due caie in the preservation of the 
records All branches of knowledge connected with geography were 
not utterly neglected, noi were precious documents destroyed by 
cartloads, oi left to rot and perish 

When the East India Company was fiist formed in London, its 
enhghtened managers had not then a great empire to admmister, 
like the Council of the Indies at Seville , but very few days had 
elapsed before they saw the necessity for a Geographical Department 
as part of then system of management Coiiect gcogiophical 
mfoimation was, they well knew, as necessary foi a body of mer- 
chants as for the admimstratois of an empire , and two months 
after the incorporatron of the Company we find Diehard Hakluyt, 
the illustrious founder of the East India Geographical Department, 
preparmg memoranda of the chief places where sundry sorts of 
spices do grow, gathered out of the best and latest authors , of the 
prices of precious stones and spices, of vhat is good to bring from 
the Indies by him that is skilful and trusty , of certain commodities 
of good lecLuest gathered out of authois that have lived and trafficked 
m those parts , and of other information of a hke nature" A few 
years afterwards Edward Wright was added to the Department, to 


1 “ Oidenanzas del Consejo Real de las Indias, poi el Rey Felipe IV , 1636, 
ccxxxvui to ccxhii Al=o in the “ Eecopilacion de leyes de los leynos de Hs Indias, 
Carlos II” Fih u , Titulo xiii , Leyes i , to v (To-n i,p 185) 

It should be lememhered that the Cosmographei s Deputment of the Council of the 
Indies was quite distinct from that of the “Piloto Mayoi ’ at the “Casa de Conti a 
tacion The latter was analogous to the present Hydrographer s Depaitment at the 
Admiialty 

2 ‘ Livers Voyages, by Eichard Hakluyt, ’ printed for the Hakluyt Society, and 
edited by Mi Wintei Jones (1850), p lal 
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compile the maps and ohaits , and the collection of gcogiaphical 
information m the foim of logs and 30 urnals was commenced^ 
Wiight was the fiist Englishman to publish the piinciple of Mer- 
cator’s projection, 111 Ins “ Collection of Eiiors in Navigation,” 1599 
Eoi a contuiy and a half the laboms of the Gcogiaphical Depart- 
ment weie chiefly confined to the piepaiation of chaits and the 
iccoid of voyages , but with the acquisition of Bengal by Loid Clive 
commenced the land suiveys of Krcnnell, “ the Eathei of Indian 
Geogiaphy ” When Majoi Beniioll returned from his severe 
libouis as a surveyor m Bengal, he devoted the remainder of his life 
to the interests of Indian Geogiaphy at homo lie was the unpaid 
but most eflrcient head of the Geographical Department of the 
India House His Bengal Atlas was alicady published by order of 
the Company in 1781/ but in March 1788 liis famous map of India 
appeared, and the inomoir followed in 1792 Tins is the starting 
point in the history of Indian Government map making, and the 
memoir furnished a complete account of the material upon which 
E/Cimcirs map is based The map of D’Anville, published in 1751 
and 1752, was stiU the basis upon which the new woih was to be 
founded, but Bonnell collected much additional material lie had 
the louto suiveys of Gcnoial Goddaid from the Jumna to Poona, of 
Captain Beynolds tliiough Malwa, of Colonel Fulloiton in Coimbator, 
of Colonel Call in Tinncvclh, and those made in the wars with Harder 
and Tippu , besides the maichcs of Bussy in the Deccan On the 
Bengal side ho had his own admirable surveys , but D’Anvillo’s 
map vas still tin best authority for the Punjab and the course of 
the Indus, as it was until veiy lately for the upper basin of the 
Brahmaputra BenneU’s interest was excited by the accounts he 
had obtained from the notes of Captain Kirkpatiich, of the remains 
of old irrigation woiks north of Delhi, the canal of Shah Piroz, 
and the new cut of Shah Jehan, and he regrets that the descriptions 
of them weio so obscure He also discussed in his memoir the 
question of the identity of the Brahmaputra with the Sanpu, advo 
eating that view against a counter theory of D’Anville, and he 
identified some of the Punjab riveii, with those mentioned by Arrian 
and Phny It is unnecessary to say that, though Honnell continued 


1 Calcndai of State Paiieis (Colonel, 1513-1616), pai i 284 

^ “ Bengal and Behai All is, ’ by T imeb Rcnnell, 1781, publibhed by order of the E ist 
India Company The maps aie dedicated to the memo) y of L )i d Chve, to Winen 
Hastings, Sii Hector Munio, Mi Verelbt, &c 
(13441 ) 0 C 
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to laboul zealously m the interests of Indian geography for the 
remainder of his life, his works were hy no means confined to 
the scenes of his active service He welcomed all geographical ma- 
terial, and waimly supported aU explorers When the engineers who 
accompanied the Indian armies, in their various campaigns, pro- 
duced new work, it was Bennell who promptly brought it to the 
knowledge of then countrymen at home ^ In 1798 be was assisting 
Mungo Park in the arrangement of his African travels His grca 
work, the “ Geographical System of Herodotus exammed and ex 
plamed,” was published m 1800, and m 1816 it was followed by his 
“ Geographical Illustrations of the Betieat of the Ten Thousana 
He also devoted many years to the collation of xhe log books of the 
Indiamen for 40 years back, and his valuable results, entitled “ In 
vestigations of the Currents of the Atlantic,” &c , were published hy 
his daughtei, Lady Eodd, with several large charts, after his death 
Bennell lived to a great age, and never ceased to devote his time 
to the interests of Indian geography After he had reached ns 
87th year he possessed in fuU vigour all his mtellectual faculties, 
and, though suffering little short of martyrdom from frequent 
attacks of the gout," he still devoted many hours of each day to his 
favourite pursuit There is but one thmg to regret m the great geo- 
graphei’s career His early prejudice m favour of route surveys led 
him to withhold from Colonel Lambton that heaity support which 
would have been invaluable, from such a quarter, when the Trigono- 
metrical Suivey was m its infancy But he became J^o^^od 
of the superiority of Lambton’s method long before his death, and 
welcomed with joy the 6-sheet map of India by Walker,^ which was 
partly based on triangulation He was remarkable for true, patient, 
Ind peiseyering research , his critical judgment was seldom at fault, 
and his work is always lehable 

Bennell died on the 29th of March 1830, at the great age of 88, 
and was buried in Westminster Abbey, where there is a mural 

monument to his memory ^ , i. 

Major Bennell never held any official appointment after his return 

1 « On tie Marches of the British Army m India, during the Campaign of 1791, ’ by 


James Rennell (1793) /ioon\ 

2 “ Quarterly Review,’ -vol xxxix p 179 (i«^») 

4 A memoir of Major Rennell, lepnnted from the 
Eoyal Society, on November "^Otb, 1830, ib given in 


3 Allen s 

Address of the President o£ the 
Gleanings in Science^ in , p 409 


^ See albo ^‘Notice Historiqne sur la vie et les ouvrages de James Rennell, pai M le 
■Baron Walckenaei ” (4to Pans, 1842) 
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to England His great services to India were all renderea from 
motives of zeal His contempoiaiy and active fellow labomei, Dal- 
rymplo, was the locognisod official Hydiogiaphcr in those early davs 
Alexander Dalrymple, the seventh out of 16 children of Su James 
Halrymple, was hoin at New Hailes on the 24th of July 1737 He 
received little or no education, and it was not until aftei he had 
gone out to Madras as a writci m 1762 that he taught himself 
accounts and the Erench and Spamsh languages In 1769 he was 
sent on a voyage to the Eastern Islands, and acquired much 
nautical experience In 1705 he returned to England, and pub 
lishod several charts and plans of coasts and anchorages He wont 
back to Madias as a Member of Council, under Loid Pigot, in 1776, 
and finally went home in 1777 Two years after waids he iceoivcd 
the official appointment of Hydiographer to the East India Com 
pany Dabymplo was a most indefatigable collcctoi of gcogiaphieal 
materials Eennell acknowledges the assistance he roeeivod from 
the Company’s Hydiogiaphei in the piepaiation oi Ins great mip 
of Hindustan , and Hr Vincent vs indebted to Dalrymple loi 
the maps and charts to lUustiaii his great uoik, “The Voyage 
of Nearehus” Daliymple was, indeed, a most industrious and 
untiling workman Ho translated and published several voyages 
from the Spanish and Admiral Burney, in the piefacc to Ins 
great work on voyages in the Pacific, says tint the above tians 
lations of Hahymple were his vade mecum, and that ho was laigely 
indebted to then xutlior Dalrymple advocated the existence of a 
southern contincni, and vas anxious to sail with Captain Cook in 
the “Endeavour,” but was pieventea because he had not been 
bred in the navy He gave many tracts to the world on vai lous 
subjects ® In 1790 he made a useful suggestion to the East India 
Company, wluch was approved and the sum of 200/ was granted ioi 
the pmpose The scheme was to publish tracts from time to time on 
the geography, commerce, and products of the East The result was 
“The Oriental Eepositoiy,” in two volumes, which contains several 
papers of considerable interest, especially those on the cultivation 


1 ‘‘ A hifotorical collection o£ the seveial voyages and disco\ciics in the South Pacific 
Ocean, being chiefly a litcial tianfolation fiom the Spmish writcis, by A T)ali}mplt, 
London, 1770, 2 vols With an exti xordinaiy dcdiciiion, stating to whom it is not 
dedicated He gives Magellan from Ilciieia md Banos, Tuan hcinande/ fiom the 
Mcmoiul of Anas, Mandana and Quiios fiom higucioi ind loiquun uh, Le Mm o md 
Schoiiicn, Ta&m in and Boggewem At the end thcie ai e many eiuious woodcut 

2 Bound up in three volumes m the Gcogiaplucxl Society’s lihiaij 

Oc 2 
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of vaiious Indian products, by Di Hoxbuigh Dalrymple’s stiictly 
official woik is lepiesented by 58 charts, 740 plans, and 57 views of 
coasts , in all, 855 plates, besides 60 nautical inenioiis ^ In 1795 
the office of Hydrogiaphei to the Admiialty was created, and Dal 
rymple was the first to hold it, togethei mth the same post at the 
India House He filled it until 1808, when he was suddenly called 
upon to lesign by Lord Mulgiavc Ho declined to do so, and was 
summaiily dismissed on the 28th of May On the 31st he published 
“The Case of A Dalrymple,” bitterly oomplaimng of the treatment 
he had received It biohe the old man’s he ait, and he died on the 
19th of the following June ® 

On Dahymple’s death Captain Huid succeeded him at the 
Admiralty, but his post at the India House remained for some time 
vacant, until an accumulation of nautical materials led to the 
appointment of Captain Hoisbuigh, who had made himself known 
by the publication of seveial valuable chaits of the China Seas Sii 
Charles Wilkins, the libiaiian, had charge of the original maps, 
memoirs, and other records, while Hoisbuigh performed the duties 
of hydiogiaphei 

James Hoisbmgh was born of humble and respectable paren+s at 
the small village of Eire, on the south east coast of Eife He com- 
menced his career as a cook and cabin boy, and eventually rose to 
be captain of the “Anna,” East Indiaman, in which he sailed from 
England in 1802, returning in 1805 In a paper printed in the 
“Philosophical Transactions” he detailed his meteoiological obser- 
vations, and in 1806 he began to collect materials foi sailing direc- 
tions After some years of indefatigable research he completed 
his “ East India Directory,” which has gone through eight editions, 
and is still the recognised guide foi the navigation of the Indian 
seas ® Under Hoisburgh’s superintendence at the India House, 


1 A laige numbei o£ Dalrymple s charts and plans aie bound up together in a 
volume preserved in the Geographical Department of the India OfB.ee The number 
IS 454 

2 Theie is a niemoii on Dalrymple piepaied by himself in the ‘‘Luropean 
MagaziiiOj Nov and Dec 1802 

^ It was pieceded by Laurie and Whittle “ Ouental Pilot The first edition of 
Hoisbuigh s Directoiy appeared in 1808, the second m 1817, the fifth in 1841, the 
eighth and last in 1 864 See page 44 

Captain Hoisburgh became a Fellow of the Royal Society in 1806 In 1816 he 
published his Atmospheiic Register for indicating stoims at sei In 1830 he 
contributed a papei to the Royal Society on “ Icebeigs met with in the Southern 
Hemisphere ” 
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wliicli be^an in 1810, many valuable chaits weie compiled and 
published 

Dalrymple was moio an industiious collector of mateiials than a 
compiloi The map of India winch succeeded Eonnell’s was by that 
famous caitogiaphci, Aaion Auowsmith This was the last gieat 
map based on loutc suiveys The matciials were fuimshed from 
papers and diawmgs belonging to the Duke of Wellington, Sii John 
Malcolm, Dr Buchanan, and Colonel Cohn Mackenzie It was 
published in 1816, in nine sheets, on the scale of 16 miles to 
an inch 

But the labours of the topogiaphical survoyois of the Madras 
Mihtaiy Institute, based on the triangulation of Colonel Lambton, 
began to attiact attention as soon as their lesults airived in Eng 
land, and the necessity toi the publication of more accurate and 
detailed maps of India than had hitheito been produced was soon 
acknowledged Aaion Auowsmith was of eouise consulted He 
constructed a projection foi a new atlas of India, on the scale of 
foui miles to an inch, and the Madias suivey maps were placed 
in his hands The lesult was the publication of his atlas ot South 
India, fiom Cape Comorin to the Kiislma, in 18 sheets, on the scale 
pioposcd, which appeared in July 1822 

The (Question of the publication of the icsults of the Gicat Trigo 
nomctiical and Topogiaphical Suiveys, which had now been in 
piogicss loi upwaids ol 20 ycais, w'-as caiefully and anxiously con 
sidcied by the Couit oi Diiectois, and Colonel Salmond, then 
Mihtaiy Seciotary, was, loi some yeais, in consultation with Colonel 
Mackenzie, the Survoyoi Gcncial at Calcutta, on the subject 
Colonel Hodgson, Mackenzie’s successor, returned to England, in 
the hope and expectation that the gieat work would oe ontiustod 
to him It, howovci, would no doubt have been given to Aaion 
Arrowsmith, who had aheady made the piqjection, and, indeed, 
published sevcial sheets in the best style of the day , but, just at 
that time, the veteian caitogiaphci died The East Indian Diicctors 
then appointed Mi John Walkci to compile and engrave the sheets 
of the great Atlas of India 

Mr Walkei came of a family of map engiaveis His father 
had v oiked loi Dahymple, and his name appears on the maps in 
Vincent’s Ncaichus, on that in Salt’s Abyssinia, on those in thu 
Arctic voyages of Paiiy and Eianklm, and on many others oL that 
period Ills name was also iramortah/od by Su Edward Paiiy on 
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a lofty cape la tlie fai north, which is well known to many an 
Aictio traveller The son was thoroughly trained, and the amount 
of judgment and ability he brought to the great task he undertook 
IS shown by the often disputed but evei approved excellence of his 
work 

The Indian Atlas was designed to occupy 177 sheets, 40 inches 
by 27, and the globulai piojection and scale (4 miles to the inch), 
oiigmally pioposed by Mi Aaion Airowsmith, weie adopted The 
scheme embiaees the icgion from Karachi to Smgapore, and 
includes Ceylon Tiom 1825 Mr Walker combined the various 
documents sent home by the suiveyors m India, piepaied the sheets 
foi publication, engraved them on coppei, and issued them to the 
Suiveyor Q-encial in India and to the London Agent 

Sn Ohailes Wilkins, the hhraiian who had charge of all geo 
giaphical lecoids, died in Bakei Street, at the great age of 86, on 
the 13th ot May 1836 Captain Horsburgh, the Hydrographer to the 
East India Company, died at Ilerne Hill, at the age of 74, on the 
14th of the same month of the same year Mr Walkei was then 
engaged to take chaige of all the records that had previously been 
under the care of Sn Charles Wilkins, in addition to his other 
duties As Captain Hoi sburgh’scoadjutoi and successoi Mi Walker 
produced nearly a hundred charts, many of which are of a large 
size, and the majority are still the chief authoiities followed by 
navigators rn the Eastern seas to this day He also continued to 
engiave the sheets ot the Atlas and other maps Engraving was 
his special work The care of records and conduct of geographical 
business required departmental agency for its efficient discharge 
Hone was furnished All geographical work ceased to be performed , 
the records were lost or left to lot, and even the correspondence 
book was destroyed But Mi Walker’s duties as a caitogiapher 
were admirably performed 

The first sheets of the Atlas were of course those for which the 
Madias Topographical Surveys furmshed the materials The first 
was published in 1827 Then followed one of Bandalkhand from 
Captain Eranklm’s work, and the Himalayan region from Hodgson’s 
and Herbert’s surveys These, however, have since undergone 
complete revision In 1860, and again in 1863, remonstrances 
were received from India at the delay in the execution of the 
sheets after the materials for them had been sent home With a 
view to obviating this delay, a proposal was made by the Surveyor 
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General m July 1864 that the sheets of the Atlas should hence- 
foith ho hi ought out m quarter sheets Mi Walker ooncuired 
that this aiiangement would expedite the work, and it was accoid- 
ingly idopted There has always been the highest testimony to 
the accuracy and excellent style in which Mr Walker has pro- 
duced the Atlas sheets 

But Ml Walkei s work is by no means confined to the sheets of 
the Atlas lie has engraved seven maps of the triangulations, 
including Lamhton’s opeiations, Everest’s great Arc Senes, and 
Waugh s N W Senes, the last foimmg a chart of five feet hh 
SIX in extent Of general maps of India he has drawn and 
engiavcd one on six sheets for Messrs Allen, a skeleton map on 
SIX sheets for the Government, a map in two shoots, and some 
others Simm’s large plan of Calcutta, drawn in 1848-49, was 
reduced and engraved by Mr Walker in foui sheets Eiom 1846 
to 1848 a number of maps of districts in the Bengal Presidency 
wore loquiicd to bo reduced from the Eevenuo Surveys to a ^ inch 
scale, and lithographed Those of the Noith-West Provinces were, 
as has been seen, prepared and published at Allahabad, under 
the orders of Mi llugh M Elliot, the Secretary to the Board 
of Be venue But those of the Lower Provinces wore sent home 
to bo lithographed in England Of these 31 were executed by 
Mr Walker, and a few appear to have been entrusted to Mr Wyld, 
in 1848 Ml Walker also executed a Revenue Map of the North- 
West Provinces, and one of the A-)mii District 

The most beautiful specimens of Mr Walkers lithogiaphy arc 
his production of Colonel Robinson’s lemaikahle survey of Jhclum 
and Rawal Pindi in eight parts, on 28 sheets, and his maps 
showing the results of Captain Moiitgomoiie’s surveys in Jumu 
and Kaalinm There are four shoots on a scale of two miles, and 
four on a scale of four miles to an inch 

A map of the Jalandu Division of the Punjab, maps for General 
Cunningham’s and again for Mr Vigne’s travels, the map lor 
Wood’s Oxus, one of Gwalior m four sheets, one of Nagpur 
and Wuidah, and a carefully compiled map of the North West 
Eiontior of India on two large sheets, are also among Mr Walker’s 
works 

The manuscript maps forming the results of the Ilaidarabad 


1 lli( luanubCiipt 1 & deposited in the Geographic d Department of the India Olhoe 

2 Balasoio, Bijnui, Goiuckpui, Ghazipui, Jounpui, Moradihad, Patna 



408 


JOHN WALKER 


Svuvey were sent liome and taken m liand by Mi Walkei, and lie 
completed 13 0110*118 on a scale of a mile to an incb Tlie rest 
lemamed to be done 

Ml Walkei engiaved tlie tivo sheets of Colonel Scott’s excellent 
geneial map of tlie Madias Piesidency, and anotbei geneial map of 
the Bombay Presidency m tbiee sheets He constructed a map of 
Aiabia in two sheets, one of the loutes between Constantinople and 
Delhi, and engraved a series of elaborate maps illnstiating the 
Assyrian Vestiges, by Captam Pelix Jones, in foui sheets, and the 
Suivoys m Mesopotamia by Selby, Collmgwood, and Bewshei, in 
two sheets Add to this 87 out of the 200 charts published from 
surveys executed by ofS.cers of the Indian Havy 

Such IS an enumeration of the work peifoimed by the veteran 
geographer of the East India Company It is work of which he 
might well be proud, and places him in the first rank of the geo- 
graphers of the present century Mi John Walker died, m his 86th 
year, on April 19tb, 1873, havmg been m the employment of the 
East India Company and of the India Office for 48 years He vas 
the depository of official traditions extending over half a century, 
and his well-stored memoiy frequently proved of great value to his 
successors Just before his death Mi Walker had received a com- 
plimentary letter, which was addressed to him by order of the Secie- 
taiy of State, on the value of his long and zealous services 

In 1868 the question was raised whether the time had not come 
when the remaimng sheets of the Atlas might with advantage be 
taken up by the Surveyor General liimself, and engiaved at Calcutta 
Hitherto the difficulties in the way of such a course had consisted 
in the want of means and the absence of an efficient staff These 
difficulties had to a great extent been siiimoiinted during the time 
that Colonel ThiiiUiei had been in clidige, who had year by year 
increased the efficiency of the lithographic and drawing bianclies 
of his office, and continually introduced new improvements The 
advantages of the aiiangemcnt were obvious It was most desirable 
that the sheets should be compiled and prepared within easy distance 
of the surveyors vho had made the original drawings, and to whom 
reference could at once be made for the solution of any point that 
might arise Much time might also be expected to be saved Even 
in an economical point of view the change would probably be 
advantageous, as soon as the natives of India had learnt the art of 
engraving and hill etching 

The change was accordingly sanctioned, and Colonel Thuilher 
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was deputed to make the necessary arrangements m England during 
the year 1868 He arranged with Mi Walkei that all plates of 
sheets of the Atlas actually in piogiess, oi foi which mateiials had 
been sent to England, should he finished by Mi Walkei , and that 
the rest should ho undertaken by the Suiveyoi Gcneial in India 
Thus tune was giyen foi Colonel Thuillier to oigamsc his inci eased 
staff at Calcutta Up to that time Mi Walkei had completed the 
engiaving of 84 of the Atlas sheets 

Colonel Thuilliei letuincd to India with % staff of caiefuUy 
selected English engiaveis, in Januaiy 1869 , and a notice of then 
progiess has alicady been given at page 177 The whole woik from 
the prchminaiy leconnaissance foi the suiveys to the publication 
of the maps is now done in India under the immediate eye of one 
chief, while plenty of useful woik lemains to be performed in 
the India Office 

Since 1836 all googiaphical and kindred subjects had been 
deprived of separate departmental supervision, and the maps, 
journals, and other lecoids had been cast aside to lot and perish 
Those which were not lost were frayed and dust stained, and finally 
a quantity were sold as waste paper Ancient journals of great 
navigators, abstracts of which alone exist in the Pilgiims of Puichas, 
have disappeared , and many of the later memoiis and surveys of 
the trme of Colin Mackenzie, and even a volume of the Great 
Tngonometiical Survey Senes, arc missing 

Yet, afiei all these d( ploiable losses, tlieic remained a most 
valuable collcetion of maps and records , and the re constitution of 
a Geographical Hcpaitincnt at the India Office, such as had been 
found essential to effieicnt administration alike by the Council of 
the Western Indies in Seville and by the foundcis of the East 
Indian Empire in London, was urgently needed The Surveyor 
General, while ho was in England in 1868, lepiesontcd the necessity 
for such a step, and the great inconvcnioncc that had long been felt 
from having no separate Department of the India Office in dutet 
communication with the Survey Departments of Indii Such a 
branch of the Home Govoinmint would attend to the hithcito 
neglected duties of receiving, analyzing, and arranging foi general 
reference and use, all geogiaphie d and geologieal documents , of 
quickly disseminating all maps of a gonoial chaiactei emanating 
Ironr the great national surveys of India, and of transacting all 
business connected with the suiveys and othci scientifie blanches of 
tne service It was also represented to be essential, in oidci to 
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meet tlie inci easing demands foi geogiapliical information, that theie 
should he proper airangements for leady refeience to, lor the exhi- 
bition of, and foi the immediate issue, foi public purposes, of all 
geographical materials The serious detiiment to the public service 
caused by no Geogiaphical Department having existed for several 
years vas shown in the total loss of maps and memoirs repieseutmg 
recent surveys, which can never be replaced , in the long delays 
that had occuried in noticing ipojmtant proposals for scientific 
purposes, and in the failure to make announcements of great 
moment to marmers oi men of science, which had been duly 
reported from India 

In consecpience of these representations the geographical and 
other kmdred business of the India Office, which had been placed in 
charge of the compiler of this Memoir in June 1867, was formally 
oigamzed, and Mi Tielawney Saunders was appointed Assistant in 
the department in the autumn of 1868 Thus the labours of the 
reconstituted Geographical Depaitment of the India Office extend 
over a period of ten years 

Apeiusal of the foot notes in the previous sections of this Memoir 
will give a general idea of the value and importance of the maps 
and records that have survived, and which are now preserved in the 
Geographical Department They were found in a state of inde 
scribable confusion, and undergoing rapid deterioration , and it 
occupied Ml Saunders, whose experience at the Geographical Society 
had thoroughly qualified him for the task, for 166 days, six hours 
each dav, to reduce the chaotic mass to anything hke order The 
arrangement of this valuable, and m some respects unique, collection 
of geographical records was completed in May 1869 

The next work was the establishment of a system for bringing 
the maps emanating from the great national surveys of India 
within the reach of geographers and other inquirers in Europe 
Hitherto, it had only been possible to procure the sheets of the 
Atlas, and the numerous useful maps produced m India could 
not be obtamed by the public, and indeed were unknown In 
December 1869 three agents were appomted in Londoffi foi the sale 
of all maps published in the Surveyor General’s Office at Calcutta, 
or m the office of the Supermtendent of the Great Trigonometrical 
Survey, and the whole of these maps are now within the reach 

1 1 W H Allan & Co , 13, Wateiloo Place 2 Edvard Stanfoi d, 55, Charing Cross 
3 Henry S King & Co, 65, Coinlnll 4 Mi Trubner, 57 Ludgate Hill, was added 
in October 18'^! 
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of any pui chaser Mi Saunders completed “ A Catalogue of Maps 
“ of the British Possessions in India and other parts of Asia, 

“ issued hy older of the Secretary of State for India,” contain- 
ing a synopsis of the political dmsions of India, furnishmg the 
key to the arrangement of the catalogue, an index map to the 
Indian Atlas, carefully and accmately constructed , the catalogue 
itself, gmng the full titles of all the maps, and a general index 
The fiist edition of the present Memoir was completed and published 
in 1871 

The valuable collection of manuscript maps and othei documents, 
including many diawn by Pennell, Oolcbrooke, Mackenzie, Buines, 
Wood, and othei Indian woithies, is now open to inquirers for 
lefeience and inspection The study of comparative geogiaphy is 
a necessity for the historian and the antiquary It is also of 
practical importance to men of science and engineers The ex- 
amination of a senes of maps of a iivor oi of a harbour, from the 
hist cvoi drawn to the results of the latest survey, is a thing rarely 
to bo obtained, but one of great interest, and often of practical 
utility ElToits have been made towards the improvement of the 
manuscript collection in this respect A complete set of copies of 
ancient Portuguese plans of towns and poits along the west coast 
of India, ^ the originals of which arc m the British Museum, has 
been made for the Geographical Department There is also a very 
precious collection of 110 maps and charts of the Indian coasts, the 
dales ot which range over a period of a century and a half, among 
the Poyal Ai chives at the Ilague The whole of these have been 
copied foi the Geographical Depaitment, thiough the kind intei- 
vention of Commodore Jansen of the Dutch Navy 
Arrangements have been made for a i egular exchange of maps 
with the Pussian and Netherlands Governments in duplicate, one 
sot being sent to the office of the Surveyor General at Calcutta, and 
the other be mg retained in the Department The advantage thus 
gained is twofold Geogiaphical inioimation is obtained, while, as 
the Surveyor General has observed, “ the possession of such splendid 
“ specimens of engravmg and hthography, foi the mstruction of 
“ members of his Department, is exceedingly valuable ” 


1 The list of them Will be found in the “ Cat alogo dos manusciiptos de Bibliotheca 
Eboieiisc, Cunha Kiveia, ’ i , p 302 

2 The list of the'^e Dutch mapo of the coast of India is given in the ^^Tnventaris der 
Verzameling Kaarten herustende in het Eijks Ai chief, ’ (1867,) pp 130--64 
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Exeitions hive heea made to recovei some of the lost tieasures, 
and not wholly without success The original manusciipt of a 
30urnal kept by Captain Enight duimg a voyage towaids the 
North Pole in 1606 has been discoveied amongst a heap of lubhish, 
and has been punted and edited in a volume of the Hakluyt 
Society’s senes ^ This inteiesting cnteiprize, which ended in 
the mystenous disappearance of Knight himself on the Labradoi 
coast, was previously only known through a meagie abstract in 
Puichas 

A like success attended an attempt to lecovei the results of 
Captam Selby’s survey of the sea of Ne3f, and pait of the course 
of the Euphrates, which had been lost during the time that there 
was no separate Geographical Department The original maps and 
field books had fortunately been left at Baghdad They were 
sent for, 14 maps and 6 field books were duly leceived, and 
Lieutenant Collingwood was employed to reproduce the maps loi 
engraving The ground they cover is most important, including 
the rums of Birs Nimioud, Cufa, hlashad Ah, and Kerbela, and 
showing the region into which the waters of the Euphrates are 
being drained The loss of such a survey, executed at considerable 
expense and with uncommon zeal by the able officeis in charge of it, 
would have been most seiious Lieutenant Collingwood completed 
his work m June 1870 Like success has not attended efforts to 
recovei Captain Selby’s surveys of part of the Shattu- 1-Aiab, nor 
the original drawmgs of the Red Sea survey for the H^ydrogiapher 
of the Admiralty 

The manuscript maps in the collection, many of them most 
precious lelics of illustrious geographers and explorers, were never 
backed, noi adequately cared for Duiing the period that no 
separate Geogiaphnal Department existed they weie frayed and 
torn, stained mth dust, and left m a most disgraceful state No 
blame whatever attaches to Mi Walker, who had not the means 
of providing against this destruction of the records The whole 
collection is now oemg gradually and steadily cleaned and backed 

The map mounter was tempoiaiily employed from January 1870, 
and received a permanent appointment in July 1873, with the 
assistance of an apprentice The total superficial area of maps 
mounted aheady covers 17,636 square feet 


1 In tlae volume containing Sir James Lancaster s Voyages (1877) 
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Tlie Geogiapliical Assistant has executed maps requiring much 
caieful research, and has prepared scveial valuable geographical 
memoiis His “ IMomoirs of the mountains and iiver hasins of 
India,” with two maps, weie published m the form of a quaito 
pamphlet eaily in 1870 The distmctive featuie of the maps is, that 
the Himalaya mountains aio given in a new form, the great peaks 
being icpiesented in a cuhnmating outei range, separated by a 
chain of elevated valleys from an iimer range, winch forms the water 
parting between the basins of the Ganges and Sanpu The Tibetan 
highland is also clcaily defined, and the various elevations above 
the sea are admirably shown by varying depths of shading, and 
by sections The map of the iivei basins shows then extent at a 
glance, and the memoir is accompanied by a table of the areas of 
the basins, and lengths of the main sti earns His map of the 
central part of British Buimah, to illustrate the Journals of Captain 
McLeod, Hi Eichardson, and subsequent tiavclleis, is also a valuable 
addition to geographical knowledge, as it combines the routes of 
eight distinct explorers The collation of then observations, and 
the combination of difCeiont and sometimes conflicting authorities, 
IS work which requires tlie experience and sagacity of a piactiscd 
gcogiaphei for its satisfactory performance The completion of the 
hthographv of the sheets of the Haidarabad Survey, left tinfinisht d 
by Ml Walkei, was also taken in hand ^ He prepared the admi- 


1 Ml Wall Cl li id litliogi apliod Id ol llio Ilaidai ibad cnears in vaiiouh sizes and 
slylcb namely — 

Bassim, Jaulna, Maihci, Taticc, 

Baytlialwaddy, Kowlas, Nuldroog, Puiainda, 

Dowlutabad, Kulliinai, Nui nulla, Pylon 

Gawilgmh, 

riie Department lias since completed eight ciicais, in a umfoim mannu, on 92 sheets 
of impciial size (30 inches by 22), which aie beautiful specimens of lithography They 


are — 

Bheei, Nandaii, Warungul, 

Ddioor, Bedei, Medduck, 

There are still 16 cucars unpublished, namely — 

Koolburga, Raichooi, Koilkonda, 

Mull an, Moodgul, Gunnapooie, 

Ycdagheiiy, Bangui, Davercondah, 

Siiggur, Ramghcei, Nekoonda, 

But the drawings of these aie tieatcd diflei cntly ii om those ah 
they arc often on different sc lies, and moic or less impeifect Ihc 
Kuchoor, and Moodgul are altogether wanting at the India OfSce 


Eilgundcl, 

Mullingoie 

Kummumett, 
Bonagheei , 
Hyderabad, 
Mahoie 

c idy published, and 
ciicais of Siiggin, 
Among the circus 
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rable maps for the “ Moral and Mateiial Progress Reports ” of 1 873 
and 1874, and has compiled maps of the famine distiiots and 
seveial other pieces of ■wort of a similai character fiom time to 
time, according to the lequirements of the service 

In Pebruary 1872 the Department was so foitunate as to obtain 
the services of Colonel Walker, the Supeiintendent of the Grreat 
Trigonometrical Survey of India, for six months, to make a thorough 
investigation of the condition of the plates of the Indian Atlas 
remaimng in England, and to decide what should be done with 
regard to each plate The Department was thus furmshed with an 
uneiiing guide for the future, in the conduct of a diEdcult and 
complicated part of the business ^ Colonel Walkei also pre- 
pared a memorandum on the projection and scale of the Indian 

There was urgent need foi adequate space in the India Office foi 
the priceless collection of maps This collection is intended to 
serve two purposes 1 The ready supply of information for official 
and general use , 2 The lecoid and preservation of origmal docu 
ments Tn order to ensuio the first object there are orders that 
copies of every map of whatever kind that may be published m 
India shall be forwarded to England Accordingly the Smveyoi 
General arranged to send a box of maps to England every quarter 
These maps are required in all Departments, and the efficiency of 
the collection can only be attained by the provision of adequate 
space Eor the record and preservation of origmal documents 
space IS of equal importance After the millions of money spent 
on an the vaiious surveys of India it is of paiamount consequence 
that the results should be placed beyond the chance of loss, by 


executed by Mi Wilkei are foui which aie now included in Berar Two of these 
were published when the suivey of them wis. unfinished and all four have undergone 
considerable levision, besides being no longer actual admmistratiTC divisions of the 
ISTizam s Ooveinment In continuing the publication of the Haidarabad Survey it is, 
therefore, proposed to lepublish first the paits now included in Berai, with the levisod 
and additional surveys relating to them, ananged accoiding to the present divisions 
These should be followed by Mahore and Ramghir, on the S E frontier of Beiai, and 
bordering on the Central Provinces The other parts of the 16 unpublished ciicirs 
will be proceeded with as soon as the drawings are made complete 

1 See Memoranda by Colonel Walkei, on the pi csent state of the airangements for 
the publication of the sheets of the Indian Atlas in England, and on the projection of 
the Indian Atlas, in the Abstract of the Reports of the Surveys 1870-71, p 72, and 
1871-72, p 47 These are also printed at the end of this section See page 431 
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Lov^ping tlie originals or copies in England There has aheady 
been much loss, mdeed, the loss of records in India repiesents a 
waste of money amounting to tliousmds of pounds The urgency 
foi gianting this space was fiequently represented, and it has at 
length, in 1877, been provided, foi the permanent collection, foi the 
stock, and foi the map mounter ^ 

During 1872 the map mountei got through a vast amount 
of work Complete sets of maps were presented to the Royal 
Botanical Graidens at Hew, to the Privy Council Ofidcc for the use 
of the Judicial Committee, to the Royal Ceogiaphical Society, to 
the "Wai Office, the British Museum, the Radclyffe Library at 
Oxford, and to numerous scientific and othoi bodies Eor Kow 
alone 175 maps were mounted, covering an area of 1,000 feet 
In order to show the economy that is ensured by the employment 
of a thoioughly efficient map mounter, I may mention that the 
time occupied iii this work was 120 hours at Ql , and the materials 
cost hi 10s , total Wl 10s The same work done outside would 
have eost 25 ^ As many as 850 maps have boon mounted, of which 
600 belonged to the permanent collection 

On July 26th, 1872, I received a letter from Mi Grant Duff, 
then Under Secretary of State for India, requesting me to under- 
take the preparation of the Annual Repoit on the Moral and 
Material Progress of India It was Mr Grint Duff who sccuicd 
compliance with a clause in the Act ci eating the Indian Council 
whicli provided for the pieparation of those annual reports It 
was his ob 3 oct that they should not bo mcio colourless official 
statements lie desiicd that an inter cst should bo aroused in 
Indian affairs by the annual presentation of a thoroughly readable 
document ® 

The graphic illustration of statistics brings the Moral and Mate- 
rial Progress Report into direct and harmonious contact with 


1 Tlus subject IS more fully discussed in the “ Absti xct of Surveys for IS'TS, p 67 
See also Despatch to India of November 25th (^No 22), 1 869 , to Madias, July 22iid 
(No 1), 1869, audio Bombay, July 29th (No 2), 1869, ilso to Indu, Januaiy 5th 
(No 1), 1871, and to Madras, Novembci 2nd (No 3), 1872 

2 Ihe clause in the Acts is as follo-ws — “And such account shall be accompanied 
by a statement pu pared fiom detailed icpoils fiom each Piesidency and Distintm 
India, 111 such foim as shall exhibit the moi il and material pi ogiess and condition of 
India in each smh Piesideney ’ — 21 & 22 Vict cap 106, sec liii 
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geogiapliy Teiutoiiil limits aie one of tlie bases of statistics, 
population comes next, and these two statistical elements neces- 
saiily lule all others Maps and diagrams both geneiahze and 
allow of absti action Thev enable inquiiers at once to detect 
and often to lectify eriors, which, if undetected, would effect 
lesults and thiow eveiything mto confusion In the Geogra- 
phical Dcpaitment theie is the efdcient means of employing 
this method to advantage , and almost all statistical facts can 
be treated on the basis of geographical distribution Popula- 
tion may be illustiated with lefeience to the physical aspects 
of a countiy Agiicultuial statistics may be shown, not only 
with leference to the yield and aiea of ciops, but also to the 
pioportion of that yield to population Piscal aiiangements, as 
regaids India, may be very cleaily explamed on a map, bettei 
indeed than by any system of tabulation Manufactures, com 
meice tieated fiom various points of view, institutions, languages, 
ethnology, lehgion, education, ciime, medical statistics, political 
questions, and distiibution of tioops are all capable of caitogiaphic 
illustiation Not only is this method a necessaiy part of statistical 
woik, but it serves to give aid, supply checks, and detect errors in 
tabulation The two methods are necessary to each other 

In designing the new senes of Moral and Mateiial Progiess Reports 
I considered that the usefulness of reports of this kind depends on 
the systematic classification of facts in appropriate gioups, such as 
eveiy accuiatc thinker oi careful historian necessaiily adopts foi 
his own use The Report of 1873 was divided into fifteen sections, 
each tieating of a special administiative sub 3 ect oi group of sub- 
30 ots as they affect the whole of India , the aim being to include in 
each section those subjects which have more character istics in 
common with one another than any of them have m common with 
any other subject not in that section The Report was prepared on 
this plan, with fifteen maps, and, as commencmg the senes, a letio- 
spective histoiy of each subject was given foi facility of lefeience 
The Repoit was completed in good time, and was presented to 
Parliament m April 1873 Its object, which was the promotion of 
a general interest in Indian affairs, was gamed The plan was good 
and only needed further development At the same time it was a 
fust attempt at real improvement and was very defective It is 
no easy task to reach a point anywhere neai perfection in a report 
embiacmg so wide a range of subjects It requires the close 
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attention of several years, oacli year producing its special impiove- 
ment, befoie such a document can he made satisfactoiy , and to 
this task the energies of the Geogiaphical Depaitmcnt weic now 
directed 

In the year 1873 the Department did much useful woilc, 
including assistance to Sir Eiedciic Goldsmid and the othei ofScers 
who then rctmned fiom Eastern Peisia, in piepaiing the results of 
then woik in the field, and especially to Majoi St John in the 
compilation of his important map of Persia 

In tins yeai also the fruits of the action of the Department with 
regard to Maiinc Surveys wcie fully reaped ^ The suh]ect received 
caicful considciation, and a despatch from the Government of Tndi ?i. 
was received, dated June 30, 1873, which led to the cstahlishmcnt 
of a Marine Survey Department at Calcutta, under the able manage- 
ment of Captain Taylor, and to the restoration to efficiency of this 
important branch of the public seivicc 

In July 1873 a special permanent appointment was sanctioned 
of a “ Clerk in the Geographical Department ” 

At the same time the mci casing transactions with the agents, and 
the requirements of the auditoi, necessitated the mti eduction of a 
piopci system of bookkeepmg, and foi this service a temporary 
clerk was appointed 

Thus, m 1873, the Geographical Department was for the first 
time supplied with a sufficient staff, and a suitable organization 
It consisted of six members, including myself The Geographical 
Assistant has char go of the collection of maps, supplies geographical 
infoimation when roquned, piepaies maps, and also has the duty of 
passing the general catalogue through the press The specially 
appointed clerk was my personal assistant in many ways, but par 
ticularly for correspondence There was also a very efficient 
temporary clerk, and a map mounter and apprentice who also 
perform other multifarious duties 

The “ Moral and Material Progress Report for 187d ” was arranged 
to be a revised edition of that for 1873 Many improvements were 
mtroduced, the different sections were le written, and sixteen maps 
were prepared Among them there is one showing all the divisions 


^ See p'lge 42 

2 Pailnmcntciry Papers East India (Maiine Suivcys) Return, 21bt Miicli 1877 
General Repoit on tlio opeiations of the Marine Survey Department, 1874-76 with 
Appendices 

(13441 ) D d 
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of India, which is quite unique, and has receiTed almost unqualified 
praise fiom the leading geogiapheis of this countiy and of Ger- 
many In addition to the maps, an appendix was xntioduced, con 
sistmg of a senes of statistical tables The India OfB.ce is indebted 
to Ml Piinsep, who has foi many yeais piepaied the tabulai state 
ments, foi the conception and annual improvement of the Statistical 
Abstract presented to Pailiament, consisting of a senes of useful 
tables But it was consideied desiiable that the caitographic and 
tabulai lUustration of statistics should be combined, and that both 
should be comprised in the “Moial and Mateiial Piogress 

Bepoit ” 

Poi the Repoit of 1874 the subjects selected foi tabulation weie 
fiist the two statistical bases of area and population, next the 
financial statement, then the trade letuins, and, finally, tables 
showing the progiess of education, and the numbei and distnbution 
of tioops These might peihaps be added to, but in selecting sub 
iccts for tabulai lUustiation those only should be chosen that arc 
adapted foi that method It is also a gieat point to include as 
much as possible in one glance, and to avoid any iinnecossaiy 
multiphcation of tables, especially on the same subject I paid 
very special attention to the latter point in the prcpaiation of the 
statement of Indian exports and impoits 

The “ Moial and Matoiial Progiess Eepoit of 1874 ” was piescntcd 
in good time, and loceivcd even more geneial and hearty common 
dation than the formei one It was an impiovement, but it did not 
dosoive the praise that was bestowed upon it The plan lor the 
futuio was that the succeeding Eepoits should only contain the 
tiansactions of one year, as a lulc, but that in each ycai one 
particular subject should receive special olaboiation, vhilo attention 
was also given to the improvement of the Eeport as a whole ihus, 
when at the end of a fixed period a new edition of the moie com 
pleto Eeport of 1874 was produced, it w^as hoped that it would 
mahe some approach to perfection, and would leaUy descivo the 
piaisc which its piedecossoi received My plans foi future years were 
as follows Por the Eepoit of 1876 special attention had been given 
to the Education Section There would have been a general 
review of Indian htcratuie on the plan of the annual pamphlet 
brought out by M Garcin de Tassy, and more complete information 
respectmg missionary work In 1876 the Census would have 
been thoroughly discussed, vith a caieful map It had been 
pomted out to me that the Eeports lost much of then value to 
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real students £iom not being fiunislied with those copious leie 
rences to authoiities i\liicli make the publications of Justus Peithes 
so useful A system of lefeiences would, theieloie, liave been 
commenced nith the Rcpoit of 1870, and a copious index would 
have boon added That of 1877 uould have contained a com 
pletcly 1 C wiittcn soclion on agiicultuic, with such a system of 
illustiatmg agiicultuial statistics as I sketched in a papei lead 
bcfoio the Society of Ait^’- Thus each Hepoit would have con 
tamed some one specially clahoiated subject, until the time came foi 
the second edition of the complete Hcpoit of 1874, when the whole 
would have been condensed and combined togctlici in one hai 
monious ivoik Meanwhile the most impoitant consideiation was 
the piescivation of exactly the same aiiangcmcnt of the sections, 
in the successive Repoits Any depaituie fioin the oiiginal 
aiiangeincnt dcstioys continuity, and thus inais the usefulness of 
the llepoits foi puiposes of icfeicnee 

Tlio yeai 1875 was one of much depaitmental activity Among 
othei things the collection of chaits, maps, and books foi exhibition 
at the Pans Gcogiaphical Oongicss had to be jncpaicd ioi Colonel 
Montgomeiic , and a catalogue was diawii up in a compact foim 
which solved its puipose admiiably In this yoai also the Auditoi 
called foi a detailed account of the stock of maps on hand, and the 
staff of the Dopaitinout apjilied tlicraselves witli vigoui to the 
laborious task, necessitating the opening of eveiy paiecl, and the 
counting of its contents 

The discovoiy of the journals md othei papcis of Mi Groorge 
Poglo, who wis sent on a mission to Tibet by Waiicn Hastings, 
and of Ml Manning, the only Englishman who cvci visited Lhasa, 
iuinished a good deal of useful woik foi the Hcpailmont duimg 
the yeai 1876 The piepaiation of an oiEeial work on Tibet was 
sanctioned, which afloided an opportunity of bunging togethei 
much useful gcogiaphical mfoimation The maps weic picparod 
by the Gcogiaphical Assistant, who was also mdeiatigablc m identi- 
fying names of places, and in conducting difficult bits of lescaich 
The specially qualihed clcik gaae assistance m many ways, besides 
translating the nariativcs of Gruebci, Desideii, and Holla Penna 


1 “AguculUiril Statistics of India ’ Papci icxd at the Society of Aits, May 21st, 
1875 No 1174, vol xxiii,p 599 
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from the Italian The tempoiary clerk’s great experience in the 
business of printing was most useful m all matters connected with 
passing the work through the press, and in securmg economy ’• 

The Department also had much work, in 1876, connected with 
the Special Loan Collection of Scientific Apparatus at South Ken 
sington Two sections of the Official Handbook, one on Geographical 
Instruments and Maps generally, and the other on the Collection 
of Maps of India, were piepared m the Department , ^ hut the 
heaxiest work fell upon the map mounter He had to frame and 
prepare for exhibition a large collection of maps illustrating every 
period from the time of Portuguese ascendancy to that of the 
most recent issue from the office of the Surveyor General Tho 
rough plans of the Portuguese and Dutch were succeeded by 
more elaborate charts, these by mihtary route surveys, early 
topographical maps, sheets of the Atlas, and finally by elaborate 
topographical and revenue maps adapted for all the wants of a 
complicated system of government The exhibition of this series 
of Indian maps excited great interest 

The want of a simplified catalogue of the maps on sale had been 
felt both for public and official purposes , and, as the stores were 
kept under reference numbers, it was thought advisable to combme 
that system with alphabetical order, instead of adopting the elaborate 
geographical arrangement This catalogue was compiled and passed 
through the press by the temporary clerk, whose experience was 
invaluable m the economical pubhcation of such a work The cata- 
logue IS in a tabular form, with columns for the reference numbers, 
titles of the maps alphabetically aiianged, dates, scales, size in 
inches, and price It also has an mdex map to sheets of the Atlas, 
with a key mdex By the use of this excellent catalogue any 
member of the Department can readily find any map in store It 
has passed through two editions In future a supplement will be 
issued every quarter, on the arrival of each consignment from 
India, which will be incorporated at the end of the year 


1 «« Narratives of tlie Mission of G-eoige Bogle to Tibet, and of tbe Journey of 
Thomas Manning to Lhasa, edited, with notes, an introduction, and Lives of Bogle and 
Manning, by Clements E Markham, CB, G-eogi aphical Depaitment, India Office' 
(Truhner, 1876), pp clxi and 354, Maps, &c 

2 ‘‘South Kensington Museum Handbook to the Special Loan Collection of 
Scientific Apparatus, 1876 ' Piepared at the request of the Lords of the Committee 
01 Council on Education, pages 230 to 277 
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The year 1877 has been a time deyoted to completing all the tasks 
that remain unfinished One of the chief of these tasks is the 
publication of the Geneial Catalogue Much labour has been 
encounteied in the classification and ariangemcnt for the press 
of ai tides filling more than 600 pages , and the work has been 
much hindoiod by the incoiporation of additional mateiials which 
hare acciued from time to time from various official quarters The 
exclusion of these acquisitions would doubtless have expedited the 
pubhcation and prevented complaints on the score of delay , but 
the 2)1 ictical value ol the catalogue would have suffered materially 
fiom such omissions, and as several ycais must elapse before a work 
of this kind is repiinted, it was determined to make it as complete 
as possible With this view, also, the Conionts and Alphabetical 
Index aie carefully elaboiated, so that rcfeienee may be guided 
to the collateial illustiation which articles under various titles 
and heads lofieet on one anothei This General Catalogue con- 
tains evoiy geographical document m the India Office, includmg 
the oiiginal mannsciipt voik ol Rennell, and many othei famous 
Indian surv^eyois Amoag the ticasuies pieseivod iiom dcstiuetion 
aie the oiigmal manusciipt reports of the trigonometiical opoiations 
oi Colonel Lambton, Sir Gooige Everest, and Sii Andrew Waugh 
The collection also contains a valuable senes of ma 2 )s of the Ganges 
and other livers of India, most of them in manuseiiiit, by Rennell, 
Colebiookc, Wood, Hodgson, Bedford, and Wilcox Theic are also 
manusciipt maps of Rennell and Buchanan Hamilton , the maps 
and memoirs of My sor by Cohn Mackcn/ie , the reports and papers 
of the mission of Sir Alexandei Bui nos , and the manusciipt maps 
and field books of Lieutenant Wood, the discoveici of the souiec of 
the Oxus, the maps and routes of Kirkpatrick, Ciawioid, and 
Oehterlonv in Nepal, and many other valuable documents, in 
eluding memoirs, journals, and field books 

It IS anticipated that the India Office Geographical Catalogue 
wiU bo of great service, not only to geogiapheis and map makois, 
but also to Government Departments, and to inquiiors into almost 
aU classes of Indian subjects It will eonvev a vast amount of 
i n formation as to the existence of precious manuscript mateiials, 
both in the shape of maps and of memoirs, which have hitherto 
been buried and unknown A very complete idea can thus be 
formed of the existing materials for the compilation of general 
maps, and lor use in the study of special subjects 
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Anothci task for 1877 has hecn ihe pieparatioii of this second- 
edition of the “Memoii on the Indian Suiveys ” In each of the 
flye yeais that have inteivened since the publication of the fust 
edition, an Ahstiact of the Suiveys foi the year, exactly on the plan 
of the Memoii, has been prepaied and published The two last 
weie veiy ably compiled by the specially appointed cleik There 
has been a good demand foi these Abstracts, and the eaily ones 
are out of print, so that they have served a useful purpose The 
information they contain has now been embodied in this second 
edition of the Memoii 

One moie task has been completed in the present year , namely, 
the preparation of an edition of the voyages of Sir Tames Lancaster, 
the commander of the first venture of the East India Company, 
followed by a calendai of all the logs oi journals which have escaped 
destruction, and are preserved in the India Office, from 1607 to 
1700 inclusive ^ This work will he a slight contribution towards the 
propel record and arrangement of the priceless though sadly muti 
dated and neglected collectxon of early historical documents 

The year 1877 will see the end of my woik as Head of the 
G-eogiaphical Department of the India Office It has extended over 
a period of ten years, from 1867 to 1877 It has been pleasant 
work, because it has borne fruit it has yielded results, and has 
secured several steps in adyance which cannot w’’ell ho lost again 
But the pleasure has been mamly caused by the zealous and efficient 
co operation of the staff which has w oiked under me 

The uses of the G-eogiaphical Depaitment will in future he to 
keep up direct communication with the survey and other scientific 
branches of the service in India, and to transact all business con- 
nected with them , to disseminate and utilize the results of then 
work, to keep on record, and ready for the use of all mquiiers, 
wdiat remains of the once magmficent collection of geographical 
matciials, and to add to it, and to produce all geographical and 
other kindred work that is required to he executed in England 
The public service and the interests of science will he furthered in 
no small degree by the careful performance of these duties There 


1 “The 1 oyages o£ Sii James Lancaster, Kt , to the East Indies, with ahstiacts of 
“ louinals of voyages to the East Indies dmiiig the seienteentli cent my, pieserved m 
“ the Indii Office and the voyage of Captain John Knight (1606) to seek the North 
‘ ‘ west Passage Edited, with an intioduction, by Clements E Markham, C B , I R S 
(Punted foi the Hal luyt Society, 1877 ) 
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IS, I sinceiely trust, a long and usetul caieei befoie the Depart, 
ment, during ■which all existing -work will he kept up, and many 
plans for impiovtments, which I stiove vaiidy io cany out, -will 
eventually hear fruit In watchmg its continued prosperity, my 
hopes will, I trust, 1)0 ]ustified, and all my hard work and anxiety 
duimg the last ton yeais vill he fully lepaid 

CLEMENTS E MAEKHAM 


Decemhei, 1877 
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Since the ahore sheets went to press the Survey Departments of 
India have had to mourn the loss of three of their most distingmshed 
ornaments. Sir Andrew Waugh, Colonel !Rohiason, and Colonel 
Montgomerie 


Sib Andbbw Scott Waugh was the son of General Gilbert 
Waugh, the Mihtary Auditor General at Madias, and was born in 
1810 He enteied the corps of Bengal Engineers in 1827, became 
Garrison Engineer at Allahabad in 1830, and, when still a very 
young man, joined the great Trigonometrical Survey, then under 
the able duection of Colonel Everest His Domination was dated 
the 2nd of July 1832, and his friend and contemporary was Thomas 
Honny, now Majoi Benny Tailyour, of Borrowfield, co Porfar 
The first woik which was entrusted to the two zealous young ofldcers, 
Waugh and Benny, was the exploration of the wild, jungly country 
between Chunar and the sources of the Son and Narbada, up to 
Jabalpur They completed this service, and submitted a very 
interesting topographical and geological report m 1834, with 
coloured sketches of their route, the manuscript of which is still 
preserved in the Geographical Department of the India Ofdce 
Their next work was of a far more difficult character It was to 
assist Colonel Everest in the important operation of measuring the 
most northern base for the Great Aic Senes, which was commenced 
in the end of 1834 The region seleeted for this measuiement was 
the Dobra Dun, a beautiful valley between the Sawalakh hills and the 
Himalayas As soon as the base was measuied, it was re-measured 
in reverse order by Waugh and Benny, the error being 2 396 mches 
in 7 42 miles On the 1st of October, 1836, Colonel Everest took 
the field with both the large theodolites, dividmg his staff mto two 
distinct parties, under himself and Andrew Waugh After two 
years of incessant work. Lieutenant Waugh was sent, m October 
1838, to levise the angles in the Deccan, and he completed a series 
of triangles over a meridional distance of 260 miles, leturmng to 
Debra in June 1839 To show the wonderful accuracy of these 
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obseryatiORS, it may bo mentioned that the difference between the 
length of the Dehra Dun base as measuied, and as computed by 
triangulation from the Siion] base, was 7 mches In 1840, Waugh 
was engaged in fixmg latitudes at stations on the G-ieat Arc by 
obseivations of stais , and in 1841 he proceeded to remeasure the 
Bidar base This brought to a close the operations for measurmg 
the Great Arc Series of India, which extends from Cape Oomorin 
to the Ilimalayas 

When Sir George Everest rctned, in 1843, he recommended that 
his able and indefatigable assistant, Andrew Waugh, should succeed 
him In domg so, Eveicst thus spoke of his successor — “ He is 
beloved and icspceted by all the suboidinate members of my 
department, and held in honoui and esteem by all who know him 
personally His talents, acquiiements, and habits as a scholar, a 
mathematician, a gentleman, and a soldiei, are of a high order 
In 1843, Captain Andrew Waugh was appointed Surveyor-General 
and Supermtendent of the Great Trigonometrical Survey of India 
His first work was to complete Sir Gcoigc Everest’s project for the 
triangulation of the important region between the Great Arc Senes 
and Calcutta, and until 1848 he was engaged in the supervision of 
this work, and especially m fixing the heights of the Himalayan 
peaks The heights ol 79 peaks woie fixed, the loftiest of which, 
29,002 feet above the sea, was well named by Colonel Waugh after 
Ins old chief, Mount Everest It is still the loftiest measured peak 
in the world 

After the completion of this senes. Colonel Waugh was free to 
undertake a work origmated by himself, and the acquisition of Sind 
and the Punjab offered a vast held foi fiesh opciations Ho con 
oeived a project for formmg a system of triangulation to the west 
ward of the Great Arc Senes, to include the newly acquired 
tenitoiy His old friend and companion, Penny Tailyoui, was with 
him when this work was begun, but he retned in 1849, on succeed 
ing to has lather’s estate of Boirowfield In 1851, Colonel Waugh 
superintended the measurement of the Clinch base in the Punjab, 
and m 1854 he saw the base at Kardchi completed He took 
special pains in the preparation of the volume recording the 
measurement of the Chuch and Karachi bases, and drew up a 
memorandum to serve as a gmde for measurmg future base Imes 
This volume, m manuscript, is preserved m the Geographical 
Department of the India Office In 1866, Colonel Waugh insti- 



426 


SIR ANDREW WADaH 


tuted 1 senes of levelling opeiations to determine the height of the 
base lines m the inteiioi, commencing in the Indus Talley in 1858 , 
and he also oideied the commencement of the suirey of Kashmn 

Great piogiess was made in the Topogiaphical and Heyenue 
Smyeys dm mg the administiation of Sii Andiew "Waughj who was 
admiiahly supported by Majoi Thuillici fiom 1847 In 1861 Sii 
Andrew published his “ Instructions foi Topogiaphical Suiyeying 
and besides the Eashmir Suiyey, under Montgomerie, that of the 
Sind Sagar Doah, under Hobmson, was due to the initiatiye of the 
Suryeyoi General 

Sn Andiew Waugh became a Ma]Oi General and was Imghted m 
1861, and he letired in March of the same year, after haying held 
the appointment for 17 yeais When he returned to England, he 
took with him the appieciatiye thanks of his Goyernment, and the 
attachment of a splendid staff of suiyeyois who had been trained 
under his auspices The whole staff, 191 in number, presented him 
yitli a seiTice of plate in 1862 He had pushed forward the great 
work with such ability and energy that his successor, Colonel 
Walker, can see his way to its completion within a limited numbei 
of years His labours were brought to public notice in seyeral of 
the annual addresses of the Presidents of the Eoyal Geographical 
Society, and in 1857 he was awarded its Gold Medal A history of 
the operations of the Great Tiigonometiical Suiyey down to the 
time of Sir Andiew Waugh’s resignation, compiled by H Duhan, 
will he found in fiyc articles in the “ Professional Papers on Indian 
Engineering ” (yol ii , pp 286 and 398, and yol in , pp 94, 306, and 
402) 

On his return to England, Sn Andrew Waugh became an actiye 
and useful member of the Royal Geographical Society, where his 
adyice was most yaluable in all matters lelatmg to instruments and 
to Asiatic geography He became a Eelloi^ in 1867, and was a 
member of the Council from 1861 to 1872, holding the office of 
Yice President during the last fiye years In 1862 he was elected a 
member of the Geographical Club He was also a EeUow of the 
Royal Society 

Y^augli was twice niaiiied, and had one son by his 
first wife, Gilbert William Renny Waugh, who entered the army in 
1867, and is now a Lieutenant m the 78th Highlanders Eor the 
last fiye years the health of the aeteran suryeyoi had been failmg 
He was missed at his seat at the Council table of the Geographical 
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Society, and still more was tbe absence of lus genial smile and 
Lindly greeting legietted by the Geographical Club But bis 
friends bad tbe pleasure of seeing bim at the Athenaeum almost 
to the last He died at bis bouse, 7, Peteisham Teiiace Kensington, 
on the 21st of Kebiuaiy 1878, at tbe age of sixty eight 


Thomas Georgi Montgomerie, tbe third son of Colonel Mont 
gomerie, of Annick Lodge, and nephew of tbe twelfth Eail of 
Eglmton, was boin at Ayi on tbe 23id of Apiil, 1830 Whilst at 
Addiscombe he gained tbe “ Pollock Medal,” awarded to tbe most 
distinguished cadet of tbe season, and he enteied tbe East India 
Company’s service, as a Lieutenant in tbe Bengal Engineeis, on tbe 
8tb of June 1849 

Yoiy soon aftei bis arrival in India, young Montgomerie joine,d 
the Great Trigonometrical Survey, m Octobei 1852 , and in 1863* 
wc find assisting in the measurement of the Chucb base, near 
Attock In 1854 he accompanied Sir Andrew Waugh to Karachi, 
and took part in that base measurement from December 1864 until 
its completion on January 20, 1865 

As soon as this work was done, tbe survey of Kashmir, and of 
the mighty mass of mountains up to tbe Tibetan frontier, was com- 
menced Captain Montgomerie was only in his twenty fifth ycai 
when this important and most difldcult service was entiustcd to him 
by Sii Andrew Waugh He began work in the spring of 1866, and 
during the first season ho carried the scries across the Pii Panjal 
lange into Kashmir Two of the stations weic 13,000 and 16,000 
feet above the sea Building matciials had to bo dug out of the 
snow for the station piUais, and the obseiveis ucio detained at one 
station for twenty-two days, owing to snoMstoims and foggy 
weather Afterwards, as the party penetrated into the mountains, 
the height of the stations averaged 17,000 feet, and luminous signals 
weic used from peaks 19,000 and even 20,000 feet above the sea 
Between 1866 and 1861, young Montgomoiio extended the triangu- 
lation over 93,000 square miles One member of the party took 
observations from a station which was 20,600 feet above the sea, 
and marks weie erected on peaks as high as 21,480 feet M!ont 
gomeiie fixed the height of a peak in the Kaiakoium range, 
tempoiaiily called K 2, which is second only to Mount Everest, 
having a height of 28,290 feet This most difiicult and laborious 
survey is remarkable for its accuracy, and in a ciicmt of 890 miles. 
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only a diboiepancy of of a second in latitude, and of tV ^ 
longitude, was found The topographical filling m by plane table 
advanced with the tiiangulation, both being under the superintend 
ence of Captain Montgomeiie 

After ten years of uninterrupted laboui in Kashmir, Mont 
gomeiie went home on leave , and on the 22nd of May 1865, Sir 
Bndeiick Murchison piesented him with the Tounders’ Grold Medal 
of the Eoyal Q-eogiaphical Society The Piesident said to him, on 
the pait of the Council — M^hen we reflected upon the lemarhable 
facts that you had passed from the hot plains of Hmdustan to the 
loftiest legion on the face of the globe, and that there, amidst 
enoimous glaciers, you had made accurate scientific observations at 
stations, one of which w as 5,000 feet highei than the summit of 
Mont Blanc, we could not fail to applaud and leward such noble 
feats, displaying, as they did, the great abihties and energy with 
which you conducted so aiduous a survey ” 

On May 1st, 1867, Captain Montgomerie resumed his laboms in 
India, conductmg the Kumaun and Gurhwal survey, and executing 
a specially accurate survey of the hill sanatarium of Eamkhet 

But the work by which Colonel Montgomerie is most geneially 
known among geogiapheis, is that comprised in his system of 
employmg native explorers to make discoveiies in the unknown 
legions beyond the northern fiontieis of British India He hoped 
that by this means the whole country between Biitish and Eussian 
territoiies would be laid open Natives are permitted to travel 
without molestation, as traders or in other capacities, through 
countiies where Europeans would certainly be regarded with sus 
pioion, and most probably would be murdered Montgomerie s 
plan was to emploj Pathans to explore the Hindu Kush, the valley 
of the Oxus, and Eastern Turhistan , while for the exploration of 
Tibet he engaged Bhutiyas and mhabitants of the upper valleys of 
the Himalayas within British territory He taught them to make 
route surveys by taking bearings with a compass and pacing the 
distances to take meridian altitudes with a sextant to determine 
latitudes , and to observe with a boilmg point thermometer But 
he did not teach them how to reduce Iheir observations, and they 
were not supplied wirh astrononncal tables, m order that they might 
not be able to fabricate fictitious work 

There was great difdoulty in trainmg these native explorers, and 
there were many disappointments Out of six or eight men that 
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wolo ins ti noted for years, only two oi thiee turned out fiist-class 
obseiveis Nevcitboloss, this system lesulted in the acquisition of 
a laigc amount of new infoimation, and the wort of “ Montgomeiio’s 
Pundits ” IS well known to all gcogiaphcrs They penetiatod to 
Lhasa and the inteiior Tibetan lakes on one side, and to the unex 
ploied regions of the Uppei Oxus on the othci On his return, 
each explore! bi ought his ciude woik to Montgomerie, who reduced 
the obsorrations, prepared the journals for publication, compared 
the work -with all that was pieyiously known, and finally completed 
a senes of mvaluablo rcpoits 

Colonel Montgomerie was somor Deputy Superintendent of the 
Gieat dhigonometrical Survey, when ill-hcalth obliged him to retire, 
to the great regret of the Dopaitmcnt, in 1875 An appreciative 
notice of his services — ^by his colleague. Mi Hennessey — appeared 
m the Annual Report for 1876-76, which was reprinted at page 123 
of the G-eographical Magazine for May 1877 Colonel Montgomerie 
became a Fellow of the Royal Geographical Society in 1865, and 
a member of the Geographical Club in 1873 He was elected a 
Follow of the Royal Society in 1872 

The last time that he was officially employed was in 1875, when 
nc acted as Her Majesty’s Commissioner at the Geographic il 
Congress m Pans But his long and severe service had shortened 
his valuable life He never seems to have really recovered after his 
return to England, and he died at Bath on the 31&t of January 
1878, leaving a widow and three childion to mourn his loss Thou 
sorrow will be shared by many friends and admiiois, both in this 
country and in India The Indian Survey Department has lost one 
of its brightest ornaments, and all geographers will Ccel that a hCe 
has been out short, which, had it been spared, would yet have done 
much precious service m furthermg the objects of their science 


By the retirement of Major Godwin Austen the Survey Depart 
mont has sustained another serious loss 
Henry H Godwin Austen, son of Robert A Godwin Austen, 
Esq, of Shelford House, near Gmldford, the eminent geologist, 
received his first commission in December 1861 He served in the 
Kashmu Survey, under Montgomerie, and sketched some most diffi 
cult ground with gieat taste and skill, including the enormons 
glaciers of Little Tibet, one of them 36 miles long His notes on 
the valley of Kashmir, and on the glaciers of the Mustakh Range 
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weie published lu the “Transactions oi the Eoyal Geographical 
Society, 1861,” p 30, and 1864, p 19 He next accompanied Mi 
Eden’s Mission to Bhutan, serving afterwards with the T)uar Eield 
Eoice He then headed the sixth, topogiapliical party for the 
suivey of the foiest covered and pestilential Garos, the Khasia and 
Jayanta hills, Naugong, and N Oaohai In 1873 he was engaged 
in the Naga hiHs, and in 1876 he accompanied the Duffla mihtaiy 
expedition, pioducing an out town of woiL. representing 1,706 square 
miles of entirely new topography This woil on the northern 
frontier of Assam is of great geographical importance, as throwing 
light on the vexed question of the course of the Brahmaputra , and 
Godwin Austen has contributed to our knowledge a map ol the 
Duffla Hills and the course of the Subansui He retired from the 
service on the 12th of June 1877 

Ilefeience to Colonel Eobinson’s surveying services will be found 
in the Index 
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APPENDIX 


Mlmorandum on the state ^ or the arrangements tor the Pebeication 
or THE Sheet or hie Indian Atlas in England Ey Colonel J T 
WalIvLR Superintendent Gieat fRiroNOMriRicAL Survii or India 

In Section XVII of tlie Meraoii on IndiTii Snivejs ’ by Mi MaiLliTiiij 
the ail mgcments tic desciibed -wliicli wuc mad.e in 1868 foi having the 
lein lining sheets of the atl is engiaved at Calcutta nndei the iramcdiatc siipoi 
intendence of the Surveyoi-Geneial An cngiavmg ofhee wxs to be oigamsed 
111 India by Colonel Thuillici who had been given i staft of Ingbsli 
cngiaveifc, selected by himself m tins conntiy to foim the nucleus of the now 
ollicc and tiain nitives of India in the xit of engraving and hill-etchmg on 
coppei plate To pievent any dcliy m the public iti on of the atlas while the 
new oflicc wis being oigamsod it Calcutta it wxs aiianged that all the plites 
ol the atl IS which weio actuilly m the hinds of engixveis in Fnglancl, oi 
foi wrlnch googiaphical mateiials weie available should be finished in England 
Tins woik was necessaiily to bo perfoimod undei the supei intendence of Mi 
John Walkei the Geogiajihci to the India Office, by whom the itlis had been 
commenced in the ycai 1820 ind had been caiiiod on evei since chning a 
period of moio than 40 yens, in a highly sitisfactoiy mannei but who had 
now attained a gieat age and wished to letiie horn business as soon as the 
engi xvmg aiiangeraents in C ilcutta were sufficiently miturcd to peimit of his 
sei vices being dispensed Avith 

In fact it wis the ciicumstance that Mi Walkei could not natuially be 
expected to bo physically able to cany on his woik much longei, winch had 
shown the necessity foi making some othei piovision foi Lhc completion of the 
itlis and thus led to the formation of the ongi ivnig office in Indi i ihe new 
aiiangeraents weie not made a day too soon, Mi Walkei voiy shortly atiei- 
waids became uniblc to sttend to my fuithei details of business liis com- 
munications to tins office became nioie and moie inteimifctent, and it list 
cciscd altogethei , vciv few of the atlas slice ts which in 1868 he had undei- 
taken to complete weie lendeicd to this office and nothing was known of the 
condition of the lemamdoi foi latteily his medical attendants hive not 
permitted him to bo spoken to on the subject 

In January last I was asked to move in the mattei and to ascei tain the state 
of affaiis I found that veiv little moie had been done than what had alieady 
beeniendeiedto this office, and that much the greatei poition of the woik had 
not yet been commenced It soon became evident that the collapse had arisen 


1 This w'xs written in 18/2 


&ee ‘ Memoii ’ (fiibt edition) p 283 
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mainly from tlie circumstance that Mi John Walker had been in the habit of 
conotiucting the projections and compiling the materials of the atlas sheets with 
his own hands He alone knew anything about the theoretical principles or 
the practical details of the system of projection on which the atlas had been 
constiucted hitherto, and which necessarily would have to be adhered to in 
completing it When his health bioke down there was no one to take his 
place consequently most of the new sheets had not yet been commenced for 
he had not been able to constiuct the projections and put the materials 
together On the other hand, the completion of the copper plates which weic 
actually in the hands of the engravers was progressing very slowly foi want 
of funds to pay the engravers Mr Walkei had been in the habit of paying 
all the expenses of the engiavmg from his private means in the first instance, 
and sending in bills to this office after the completion of the work , but, for 
upwards of ten yeais, he had not taken any steps even to leimbuise himself 
for the large advances which he must have made, and hence the operations 
languished foi want of funds 

Thus it appealed that a work which is of gieat national importance 
though neithei very difficult noi very costly, was almost at a standstill for 
want of some one to initiate the successive stages of the operations and to 
exeicise a general supervision over the whole and also foi want of the moderate 
funds which were requiied to defray the cuirent expenses i 

Out of deference and regard to the gieat family of gcogiaphcrs and 
engravers, by one of the members of which the atlas had hitheito been 
brought out so admirably I proposed that an arrangement should be made 
with Mr John Walker’s younger biother, Charles who had once been in 
partnership with him but had long retued f’om business, for the completion 
of the plates actually in the hands of the engravers , but Mr Charles Walkei 
died very suddenly and unexpectedly while the arrangement was undei 
discussion, there was no othei member of the family who was in a position 
to take his place, and thus the connexion of the Walker family with the great 
geogiaphical woik with which its name has been associated for a peiiod of 
nearly half a century became dissolved 

On Mr Charles Walker’s death the coppei pJates and geogiaphical matenals 
were collected togcthci and made ovei to this office 

I was then on tho point of returning to India, but m consequence of 


^ In connexion vifh this subject the following paragraphs of a letter dated 18th June 1828 fiom 
the Court of Directors to the Madras Government are of much mteiest Noticing an announcement 
hy the Surveyor General of India (dated 29th March 1823) that a map of the Peninsula was being 

constructed hy his deputy at Madras on the scale of Arrowsmith s large map the Court writes 

Wc desire that such a work he not persisted m To the attempts which hive been made at differ 
' ent times hy the Surveyor General at the seveial Indian presidencies to construct maps embracing 
‘ a large extent of country and the consequent retention of documents in India we impute the little 
* progress that has yet been made m the formation of a general Indian atlas All projects of that 
‘ nature begun in India have failed from the supervening sickness or death of the projectors or from 
‘ other obstructions occurimg in the progress of the work whilst the lequisite documents havino- 
been retained m India contrary to oui reiterated orders, we have been prevented from taking the 
** necessary measures for the completion of a general Indian atlas in this country 
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Colonel Tlmilliei’s earnest lepiesentations of the inadequacy of his engia 
Ying office in Calcutta to undertake all tlie aiieais of work which had been 
accumulating m England, as well as to keep pace with the operations of the 
field suiveys in India, I was detained in England for a few months in 
01 del to mike iirangements foi the completion in this countiy, not only 
of the coppei plates which ’v\eie in the hands of the engraveis, but of several 
now plates foi which geographical mateiials weie available Foi this pur- 
pose it was necessaiy that I sliould ascertain the principles on which the 
pi ejections had hitheito been based and this was not a \eiy easy matter for 
there was no one who could give me inj information on the subject, excepting 
Ml Walkei who was too ill to be spoken to Eventually, I came across a 
manusciipt memoiandum book in Mi Walkci s office in Castle Stieet, Holboin 
containing tables and othci data on which the piojcctions must have been 
based, as appears fiom internal evidence, though theie is nowheie anj state- 
ment to that effect riiis book was lent to me foi a slioit time, aftei which 
it had to be letuincd to Mi Walkei ’s fimily , but meanwhile all the mo&t 
important poitions had been ti anscnbcd, sufiicient to peimit of the projec- 
tions of the 1 cm ammg atlas slieets being constiucted in such a mannei as to 
be in exact coriespondencc vith those of the sheets already completed, pio- 
vided only that the scale oi unit of length fiom which all the measuiements 
had been hitherto laid ofi on the copper plates could be procured After 
consideiable difficulty and delay I succeeded in obtaining tins scale from Mi 
Walker's family, but only on lom and undei a promise that it should be soon 
letuined These difficulties, I am persuaded merely arose from a natural 
feeling of hesitation on the part of the family to do anything which Mr John 
Wdker iniglit — for aught that was known to the contrarv — have disapproved, 
tlieic can be no doubt they would not have occuiied had he been well enough 
to be consulted, foi it was afterwards ascertained that he had allowed Colonel 
Tliuilliei to take a copy of the manuscript memoiandum book above specified, 
and had furnished him with an exact copy of the scale 
It IS desirable that some moie peimanent lecoid should be made than at 
present exists of the details of the constiuction of this great geographical 
work which has already been going on for neaily half a ceiituiy and is still 
far fiom complete I haae tlieiefoie, drawn up the following memoianda 
legal ding the principles of the projection, the data on which it is based, and 
the practical details of its application, and also on the unit of the adopted 
scale of measurement 


The P'i ojechon 

This IS one of the numeious modifications of the conical development , it 
represents the parallels of latitude by concentric aic^^! but the meridians ba 
aics concave to the cential mendirn, aud not by straight lines as in the true 
conical development A cone is assumed to roll o\er the spheroid tangentially 
to an adopted central parallel of latitude the distance fiom the vertex of the 
cone to this parallel (= noirnal x cot in latitude) is the ladius of pi ejection 
of the parallel, and may be considered is the fundamental radius of the pro 
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3ection, foi the radii foi all othei paiallels aie deteimined by adding to or 
subtracting from it the distances between those parallels and the cential 
parallel 

The angle subtended at the yeitex of the cone by a longitudinal arc of I"" 
in length is called the “angle of the projection " foi the parallel of latitude to 
which the arc appei tains , as this angle varies with the latitude, its value is 
computed -^^or each parallel 

These data constitute the fundamental elements of the piojection, and aio 
gi\ en in the following table — 


Table oe the Elements of the Projection 


1 

Radii of Projecuon 

Ingle of Piojection I 
01 1 of Longitude o 

Par'illel of L-ititude 

In rathoms 

Log'll ithnis 

0 

7 

8723613 

6 940696 

n 

23 48 

8 

8663149 

6 937675 

23 55 

9 

8602682 

6 934630 

24 1 

10 

8542212 

6 931670 

24 7 

11 

8481739 

6 928468 

24 13 

12 

8421263 


24 18 

13 

8360779 

6 922246 

24 23 

14 

83O028O 

6 919092 

24 27 

15 

8239793 



16 

8179300 

6 912700 

24 35 

17 

8118820 

6 909493 

24 39 

18 

8058311 

6 906243 

24 41 

19 

7997796 

6 902970 

24 44 

20 

7937275 

6 899671 

24 46 

21 

7876747 

6 896347 

24 48 

22 

7816212 

6 892997 

24 50 

23 

7755670 1 

6 889640 

24 51 

24 

7695121 

6 886215 

24 51 

25 

7634564 

6 882786 

24 51 

26 

7574000 

6 879325 

24 51 

27 

7513428 

6 875837 

24 49L 

28 

7452847 

6 872322 

24 48 

29 

7392258 

6 868777 

24 46 

30 

7331660 

6 865201 

24 44 

31 

7271053 

6 861597 

24 41 

32 

7210437 

6 857962 

24 38 

33 

7149812 

6 854293 

24 34 

34 

7098117 

6 851147 

24 27 

35 

7037473 

6 847418 

24 25 

36 

6976819 

6 843657 

24 17 

37 

6916155 

6 839861 

24 11 


60406 

60268 

60112 

59938 

59746 

59535 

59307 

59060 

58796 

58514 

58214 

57896 

57561 

57208 

56838 

56451 

56047 

55625 

05187 

54732 

54260 

53772 

53^^67 

52746 

52210 

51657 

51088 

50504 

49905 

49290 

48660 


l^he elements of the figure of the earth which are here employed are not 
stal ed, but there can be no doubt that they must have been those which were 
determined by Colonel Lambton from bis measuiements on the gi eat Indian 
Aic, and are given in vol xiii of the ^ Asiatic Eesearches ^ This will be 
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seen by compuing the differences between the leigths of the ladn of piojection 
with the lengths of Colonel Lambton s meiidional degrees, and also by com- 
paring the lengths of the longitudinal dcgiees of the piojection with those of 
Colonel Lambton as in the following toble — ■ 


Parallel 
of Latitude 

Diffci cnees between Rxdii 
of Pi ejection 

I engtlis of Colonel Lambton s 

Mciidional Dcgices 

Longitudinal Dcgiccs 

7 

60,464 Kthoms 

60,467 5 

fithoms 

60, 106 1 fathoms 

8 

60,467 

jj 

60,470 1 

99 

60,268 6 

99 

9 

60,170 


60,473 2 

99 

60,112 6 

99 

10 

60,175 

jj 

60,176 5 

99 

59,938 4 

99 

11 

60,476 

j? 

60,480 5 

99 

59,746 1 

99 

12 

60,484 

j) 

60,484 3 

99 

59,535 6 

99 

13 

60,493 

jj 

60,488 7 

99 

59,307 1 

99 

14 

60,493 


60,193 4 

99 

59,060 6 

99 

15 

60, 193 


60,498 4 

99 

58,796 3 

99 

16 

60,480 

5? 

60,503 8 

99 

)8,5]4 1 

99 

17 

60,509 


60,509 4 

99 

58,211 2 

99 

18 

60,0 15 

Jj 

60,515 4 

99 

57,896 6 

99 

J9 

60, o2] 

J? 

60,521 6 

99 

57,561 1 

99 

20 

60,528 

>> 

1 60,528 2 

99 

57,208 8 

99 

21 

60,535 

JJ 

60,535 0 

99 

56,838 9 

99 

22 

60,542 

J? 

60,542 0 

99 

56,4 H 6 

99 

23 

60,519 

?) 

60,549 4 

99 

56,047 2 

99 

24 

60,557 

?? 

60,5 >7 0 

99 

55,625 8 

99 

25 

60,564 

J? 

60,561 b 

99 

55,187 5 

99 

26 

60,572 


60,572 9 

99 

54,752 1 

99 

27 

60,581 

99 

60,581 2 

99 

54,266 6 

99 

28 

60,589 

99 

60,589 7 

99 

53,772 4 

99 

29 

60,598 

99 

60,598 4 

99 

53,267 8 

99 

^0 

60,607 

99 

60,607 4 

99 

52,746 9 

99 

31 

60,616 

99 

60,616 5 

99 

52,210 0 

99 

32 

60,6^5 

99 

60,625 8 

99 

51,657 2 

99 

33 

51,695 

99 

60,635 2 

9i 

f—* 

o 

oo 

CO 

99 

34 

60,644 

99 

60 644 8 

99 

50,501 5 

)f 

35 

60,654 

9i 

60,654 5 

99 

49,904 9 

99 

36 

60,664 

99 

60,664 4 

99 

49,290 2 

99 

37 



60,6 r4 3 

99 

48,660 3 

99 


E e 2 



436 


THE PBOJECTION OV THE INDrA.K ATLAS 


The accordance is sufSciently close to leave no doubt that Colonel Lambton s 
data must have been employed , the longitudinal degrees of the pi ejection ire 
all but identical with Colonel Lambton s and the differences between the radii 
of projection practically coi respond with hib meridional degrees in eveiy case, 
excepting between and 34 , where there is a considerable eiroi, which 
however, has been allowed foi in the practical construction of the pi ejection, 
and has not very materially intluenced the accuiacy of this portion of the 
atlas 

With the data in the table of the elements of the projection the lectangulai 
co-ordmates of the points of intersection of the principal meridians with the 
principal parallels weie computed with lefeience to an adopted central 
meridian and the points of its intei section by the parallels Putting 6 foi 
the ‘ angle of projection ’ for of longitude on any siven parallel ind 7 foi 
the corresponding radius of projection then the co oidinates of the extieraity 
of an arc of n degrees on that parallel, as referied to the cential meiidian and 
the point at which it is inteibected by the paiallel, will be 

r Sin n9 and i veisin nd 

the former perpendicular and the latter paiallel to the given meiidi'in 

It is unnecessary to give in this place the values of the co ordinates which 
were calculated for the pi ejection, they weie found on examination to lequne 
to be checked by a lecoinputation which has been commenced but is not yet 
completed 

The meridian which has been adopted as the central meiidian oi axis of the 
pi ejection IS 76° 30' east of Gicenwich , this is not only stated to be the case 
in Mr Walker s memoiandum book but can be deduced fiom the calculations 
of the CO ordinates I have not been able to ascertain why a meridian which 
IS so far from being central was selected as the central meiidian 

What parallel was adopted as the central paiallel of the pi ejection is no 
where stated ind the data by which it might be ascertained are incomplete 
but the value of the ladu of piojection cleaily show that it must he between 
24° and 25°, and most probably is 24° 30' 

The sheets of the atlas are rectangular then dimeusions ns taken between 
the marginal lines on the coppei plates being 38 by 24 4 inches lepresentmg 
a distance of 134 850 fathoms lengthways on the perpendicular to the cential 
meiidian, and a distance equivalent to the length of a meridional aic of 1° 28 
breadthways 

The sheets aie situated unsymmetrically with reference to the central 
meridian, foi it passes over the central sheets at a distance corresponding to 
37100 fathoms fiom the west, and 97 7o0 fathoms fiom the east margin 
This IS exceedingly inconvenient entailing separate computations for the pro- 
jection of the sheets eist and we^t of the central meiidian which would have 
been avoided if a symmetrical arrangement had been adopted 

The oiigin of co ordinates is at the mtei section of the parallel of 5° with 
the central meiidian, but each of the points at successive intervals of 1° 26^ 
on the cential meudian, from lat 5° upwards may be said to be origins of 
CO ordinates, and employed as such m the calculations for the coiiesponding 
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beltb of sheets, right ‘xnd left, and this is a veiy convenient ‘iiiangement 
winch lessons the labour of the calculations 

The following table gives the distinguishing numbeis of the cential sheets 
and the parallels of latitude whose intersections with the central meiidian aie 
the points tlnough which the peipendiculais arc diawn winch aie the top and 
bottom marginal lines of the sheets in each belt 


Sheet 


Intel bcctmi’ 
Paiallels 


Sheet 



Intersecting 

Parallels 


o 


0 / 


None 

None 

63 

62 

61 

60 

59 

58 

57 

56 

55 


5 

6 
7 
9 

10 

12 

13 

15 

16 
17 
19 


20 


26 

52 

18 

44 

10 

36 

2 

28 

54 


54 

53 

52 

51 

50 

49 

48 

47 

46 


20 

22 

23 

25 

26 
27 

29 

30 

32 

33 


20 

46 


45 


44 (A) 


35 

36 


46 

12 

38 

4 

30 

56 

22 

48 

14 

40 

6 

32 


The dimensions of the sheets fiom top to bottom have been inido to coiie- 
spond with lengths of SG 71G fathoms to the south of the pai illel of 21° and 
86 788 fathoms to the north of that parallel , the conosponding values of the 
meiidional degiees aie 00,000 fathoms to the south and G0,5o0 to the north 
which differ appreciably from those on wliieh the calculations foi the pio]ec- 
tion aie founded, though not to any material extent 

None of the documents to avluch I have hitheito had access give any 
intoi matron as to who was the oiiginatoi of the projection of the Indian Atlas 
Thcie IS a lithogiaphed pamphlet in this office entitled ' Construction of the 
“ graticule for a General Atlas of India’ which is believed to have been 
written by Col Blacker, who was Surveyor Genei il of India, but it does not 
give either tht name of the author or the date at which it was written It 
pi eposes a method of pi ojoetion which in principle is identical with the one 
actually adopted and is based on the siiiie geodetic elements, but differs in all 
other details, the central par allel — the idopted value of which influences the 
whole of the caleulitions — being lit 20° instead of 24^°, and the central 
meridian being that of 80° instead of 7G]° The size of the shi ets was 
intended to be 38 18 by 27 53 inches , the origin of co ordinates was placed 
m the centie of the atlas, at the point corresponding to lat 20°, long 80° the 
intersection of the cential paiallcl with the central m< inlian 
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Tables are added^ giving tbe natmal lengths of the co ordinates and their 
lengths on the scale of the map This scale was in the fiist instance intended to 
ha\e been — natuie,biit afterwards was altered to rwrlrro which 
IS the same as that of 1 inch=4 miles , the tables give the values of the co- 
ordinates foi both scales All the calculations seem to have been carefully made 
out and veiihed, and the results aie tabulated in a convenient foim foi use^j which 
IS very fai from being the case with the calculations foi the actual projection 
The design of the atlas is believed to have been influenced to some extent 
by Mr Aaion Arrowsmiths Atlas of Southern India^ from Cape Comorin to 
the liver Kistnah which was published in thi year 1822^ and was evidently 
designed by its author as the commencement of an Atlas of all India , foi it 
IS accompanied by a sketch map showing ' how many sheets of this size would 
be lequiied for a map of India on a scale of 4 English miles to one inch, 
any one of which may be engraved independent of another when materials 
offer and may be united to the lest by keeping coriectly to the hues as 
^ drawn on this map, the sheets as fai as N 1() aie already engraved on the 
above scale ’ 

But on a close examination it will be found that this atlas has little or 
nothing in common with the Atlas of all India the publication of which com 
menced five yeais after wards, the lengths of the sheets may have been 
intended to correspond, and there is an agreement between the limiting 
meridians of some of the southern sheets which can scarcely have been 
fortuitous, but there are no other points of similarity Mi Airowsmith’s 
cential meiidian apjieais to have been not 76-|°but and the elements of 
the earth’s figure which were adopted foi his pi ejection cannot have been those 
which resulted from Major Lambton’s operations and weie used as the basis 
for the calculations of the second atlas for they appertain to a figure of which 
the polar axis is materially longer than the equatoreal the diminution of the 
length of the longitudinal degree between lat and 14^° being only 1 07 
instead of 1 44 of a mile, a circumstance which may very possibly have 
caused the subsequent abandonment of this atlas In both atlases the dimen 
sions of the sheets appear to have been regulated by the size of the double 
elephant sheet of drawing paper , in the eailiei one the details are carried so 
close up to the edges of the paper as to leave no room foi borders with the 
degrees and minutes of latitude and longitude, which aie therefore only given 
on certain exterior sheets , in the subsequent atlas the extent of the details is 
less and peimits of a border being placed round each sheet 

The whole of the sheets of tlie Atlas of India have been engiaved by Mr 
John Walkei , the 24 sheets first issued comprise portions of Northern India 
and Eastern Bengal as well as a reproduction of Mi Arrowsmith’s Southern 
India , they were published between February 1827 and November 1833, 
undei the name of James Hoisburgh Hydiogiaphei to the Honourable East 
India Company The next sheet was published in September 1836 under the 
name of John Walker, Geographer to the Honourable East India Company 
Ml Hor°hurgh died in that year, and Mi Walkei was appointed to succeed 
him in his duties, letammg the engraving of the atlas 



THE SCALE OE THE INDIAN ATLAS 


489 


The Scale of the Indmn Atlas 

The ■working scales which have been used by Mi Walkei are engraved on a 
thin brass bai, about 17 inches in length by l-J in breadth with a scale of 
fathoms on one edge ind a scale of minutes of latitude on the other There 
can be little doubt — though it is nowhere stated in words on the atlas sheets 
— that the scale of the atlas must originally have been intended to be that of 
1 inch to 4 miles, or the nature for this, the entire length 

of the fathom scale, horn 0 to 60 000 should be 17 045 English inches, but 
on comparing it with a standard yard by Tioughton and Simms, which apper- 
tains to the Observatory at the India Store Department, Lambeth, I find that 
it IS only lb 904 inches , the scale of the atlas is therefore the part 

of natuie oi somewhat less than 1 inch to 4 miles as has hitherto been sup- 
posed The value of the meridional degree on Mi Walker s scale is taken at 
00,500 fathoms, and the actual length of this degree on the scale is eq^ualto 
17 055 inches of Tioughton and Simms standard yard or veiy nearly what the 
length of the fathom scale should have been On the other band, the fathom 
scale has been prolonged to i point beyond the 60 000 fathom division, at a 
distance from the zero of that scale which is almost exactly oq^ual to what the 
length of the meridional degree should have been Hence it seems probable 
tint the lengths of the scales wore laid off with all desirable accuracy in the 
hist instance, but by some mistake the fathom scale length v as mistaken for 
that of the meridional degree and sub dnidcd accordingly, and vice versa 

111 consequence of this eiioi the dimensions of the coppei plates, which 
should have been 38 31 by 24 65 inches within the border lines, are only 
3S 00 by 24 45 inches The eiioi necessitates a reduction of scale of all 
geogiaphical mateiials which are drawn on the quarter inch scale, before they 
can" be coiiectly inserted on the copper plates, but otherwise it is of little 
importance, in the printed sheets of the atlas larger ciiois aiisc from the 
shrinkage of the paper, which, unfortunately, is unequal, being invariably 
greater lengthways, in the direction passed over by the idler during the 
pioccss of printing, than breadthways, at light angles to that direction, the 
dimensions of several sheets which I have measured vary from 37 06 to 
37 50 inches in length, and from 24 12 to 24 22 inches in breadth, the 
oreatest contiaction having probably occuiied when the paper was most 
moistened before being passed through the press To facilitate accurate 
measurements from the atlas sheets for certain specific purposes— as for 
instance, for compiling geographical materials foi new maps -it would be a 
oreat advantage if a second scale of miles were given in either of the side 
margins at right angles to the one at present given at the bottom of each 

slieet 
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A LIST OP MEMBEES 

OF THE 

Mabine, Great Trigonometrical, Topographical, Eevenue, 
and Geologicai Surveys op India 


Marine Survex Department, 1877 


Names 

Substantive Appointment 

Date of 
Appointment 

Salaiy 

Bemaiks 

Scientific Officees 



Bs 


Commander Al E Taylor late 
IN ERGS 

Superintendent of Marine 
Surveys 

27tli July 1874 

1 800 


Staff Commander J H Ellis 
BN 

Deputy Superintendent of 
Mai me Surveys 1st 
grade 

IQtliNov 1874 

960 

Exclusive of Indian Navy 
service 

Navigatim IieuteiiantP "W 
Jarrad E N PEGS 

2nd rade 

19th Nov 1874 

700 


Navigatin®- Lieutenant G C 
Hammond P N 

Assistant Superintendent 
1st giade 

19th Nov 1871 

GOO 


NI Chapman late I N 

2iid L,iado 

21st Jan 187 

560 

Exclusive of Indian Navy 
SOI vice 

Navi atm" Sub I leutenaiit 
E W Petley ilN 


19tliNov 1874 

400 

Counts no service at present 
according to Navy rules 

Lieutenant W H Coombes 
BN 


6th Ocl 1876 

3 0 


Navi atm " Lieutenant J C 
Pascoe BN 


6th Oct 1876 

3 0 


P J Palle 


IbtNov 1871 

3 0 


Civil Officers 





r C Caanngton P B A S 

Suuenntendeni Di awing 
Blanch 

26th Deo 1871 

760 


Surgeon J Armstrong B A 

Medical Officer and 
Naturalist 

21th Jan 1876 

400 




( U1 ) 


The G-elat Iriconometeical SnRvrr, 1877 


Names 

Substantive Appointment 

Date of 
Appointment 

Salary 




Rs 

Colonel J T Walker OB 

Superintendent 12th 

12th Maich 1861 

2 66^ 

PRS RE 

March 1861 



Seniob Beakcit 




JEN Hennessey M A 

Deputy Superintendent 


1600 

PRS 

1st grade 



Majoi H El Thiiillior R B 

“^nd grade 

1st Oct 1867 

1 .82 

Lieutenant Colonel 0 1 



1 640 

Haig EL 

Majoi J Herscliol E E 



1480 

1 Eb 

Lieutenant Colonel B R 


1st Juno 1866 

1800 

Branflll Bengal Cavaliy 
Captain 1 1 Carter R E 

8id grade 

21&t Apiil 1864 

1140 

W M Campbell 


IsiPeb 1867 


EL 




Henry Trottoi EE 


2CthJan 1869 


W T Heaviside 


Isi Maich 1868 


EE 




Major A Italian (Staff Corps) 

Assistant Suporintendent 
Ist grade 

‘>0ili Jan 1864 

1 000 

Captain M W Rogeis EE 


1 ill Dec 1868 

1110 

J Hill E E 


18tliDoc 1866 

890 

W H Colo M A 


Isi Sept 1867 

7 0 

Captain A Baird RL 

2nd giado 

4ihDoc 1868 

8)0 

J R McCullagh 
EL 


mil lob 18GJ 


T McGill 


17tli Deo 18 1 

7C0 

W ( Bovoiloy 
lieutenant H J Harman 

3idgi idc 

1st July IS 4 

670 

lil 




I C Rjall 



(00 

1 ic-utcnant St G C Gore 



760 

ItL 




Junior Branch 




Harry Duhan 

Smvoyor 1st grade 

2 hid Apiil 1815 

uOO 

H Beverley 


Isi Jiib IS 1 

600 

J leyton 


3idlob 1860 

600 

A D Souza 


lOUiPob 1866 

600 

0 J Nouvillo 

2nd giado 

1st Dec 185 

100 

L II Claike 


26th Nov 18 5 

lOO 

W I odd 


nth Jan 18oC 

100 

J low 


Ist Oct 1867 

100 

C Wood 

Sid grade 


350 

H L i Keclan 


17th Aug 18 8 

350 

If Bdl 



3l»0 

G Atkinson 


1st Apul 18u9 

360 


Hem ail s 


Appointed Surveyor Ge 
neial fiom 1st Januaiy 
1878 


Joined the Department in 
184 li including Oomput 
mjj Ollice 

OlTiciatmg Deputy Su 
periniendont 1st grade 
1 1 ansferred to My soi c 
Topographical Suivcy 

On furlough 
Computing Ofhcc 
Madias laity 
Gu/orat Pai tj 
On furlough 


On furlough 

Kattywar Survey Ofllci 
atmg Deputy feuperm 
toiident 8id grade 

Bombay Paity do do 

Distorn Piontior Senes 

Computing Office 

Tidal and Levelling Opoi a 
tions Officiating Assis 
taut Supormtendont 1st 
grade 

Iran&feired toMysoii To 
pogiaphical Survey do 
1st fciado 

Ivattywar Sui vey do 

On furlough 

Assam Snivel Officiating 
Assisi a n t Supci intc ndent 
lul giado 

luimaun niid C juliwal 
feuivoy Istgiadc 

Transferred to lopogiuphi 
cal Brandi 


Coircspondence Olficc Poi 
bonal Assistant 

Bunn 1 1 aity 

Kumauii and Garhv dl 
larty 

Gu/crat Survey 

Tidal and Lo\ ellmg Opera 
tions 

Head Quartcis 

Ivuinaun and Cailiv il 
Siirvoi 

Buinn 1 arty 

Computing Office 

Ti vnsforred to Mysore lo 
pograplncal feiiiici 

Kattywar Party 
Diawmg Office 
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The Giedt rngonometiical Surrey, 1877 — omit 


]Srn,nie& 

Suhstantivo Appointment 

Date of 
Appointment 

Salary 

Eemarl s 

JxjNioB BrANCn-— 

H Poyclieis ' 

G Belcham 

J 'W Mitcliell 

L J Pococl 

A Chiistie 

W 0 Sullivan 

N 0 Gwynne 

W 0 Price 

0 H McAPee 

T H Rendell 

Hugh Todd 

P J Connor 

J Pond 

C P PoUei 

T Kinney 

J Hickio 

W rioldin- 
G P Ous&on 

C P Toncns 

A Biyson 

Oldham 

J 0 Olancey 

J 0 Hughes 

1 Pocock 

G i Hall 

J r McCarthy 

P J Oolhns 

H Coikery 

P r I runty 

J Keating 

S 1 Norman 

0 Norman 

K r Warwick 

J M Kennedy 

Snrvcyoi 4th giade 

Assistant Surveyor 1st 
grade 

2nd grade 

3id giade 

4th giadc 

’2nd Sept 1862 

1st Nov 1862 

1st Sept 1861 

10th July 1863 

-ZtliAu 1863 

1st Oct 1863 

19th Oct 1803 
l&tNov 1863 
etliNov 1864 
nth Oct 1864 

15th July 186t» 

1st Maich 186 

18th Oct 1S6G 
29th Oct 1866 
IVth June 1868 
29th April 1868 
3id May 1868 

8th May 1868 

20th Sept 1869 

Es 

300 

300 

300 

300 

800 

300 

300 

00 

300 

250 

260 

”50 

260 

2^0 

«50 

200 

200 

200 

160 

160 

160 

160 

160 

160 

160 

l^’O 

l^’O 

120 

120 

120 

120 

120 

1 0 

120 

Computing Offle 

Madras Party 

Pastern Pi ontiei Scries 
Mysore Topographical Sur 
vey 

Guzerat Survey 

Assam Survey 

Kattywar Survey 

Pastern Pi ontiei Series 
Guzerat Survey 

Tidal and Levelling Opera 
tions 

Transferred to Mj sore Sur 
vey 

Tidal and Levelling Opera 
tions 

Gu/eiat Paity 

Madras Party 

Head Ouarteis 

Guzerat Survey 

Kattywu Siiivcy 

Guzerat Suivcv 

Jodhporo Senes 

Madras Party 

Transferred to Mysore 
Party 

Eastern Irontioi Senes 
Burma Party 

Kumaun and Garlrwal 
Survey 

Kattywar Survey 

Assam Party 

Easter n Prontioi Series 
Kattywar Survey 

Bombay Party 

Kattywar Party 

Guzorat Survey 

Kumaun and Garhw d 
Survey 

Transferred to Mysore To 
pogiaphical Survey 


Lisi o£ OincEKS of the Topo&eapdical and Elvenoe Suevey Depaexments, 


Names 

Substantive Appoihtment 

Date of 
Appointment 

Salary 

Eomaiks 

ADMINI6.TBA.TIVB 



Es 

j 3 000 


STATE 

Maior General H L Thuil 
her C S I P E S 

Surveyor General ol India 
and Supenntendent of 

12th March 1861 

Joined the Department 
1836 

Topographical Surveys 


2 2C6 


Maror General D C Vanie 

Tu A. 1 H 

Deputy Surveyor General 
and Superintendent of 

3rd Oct 1846 


XXCXi XV xx X 

Eevenuo Surveys 




Captain E V Eiddell EE 

Assistant Surveyor Ge 
neral 

1st OcL 1867 

1300 

j* 200 each local allowance 

JON James 

Captain J Waterhouse SC 


29th July 1846 
23rd July 1866 

1 000 

750 
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I ist of Ofilceis of the Topogn,phical and Eevenue Survey Departments, 187Y — cont 


Names S 

substantive 'Vppointmoiit 

Date of 
Appointment 

Salary 

TOIOGRAPHICAT SHR 
VLY DLPARTMDNT 




Senioe Beancu 



Rs 

Liout Colonel G C Dopicc 
SO 1 H 

C iptnin Gooigc Stroll in R D 

i H 

Deputy Supernitendont 
1st grade 

2nd grade 

20th Ocl 186 1 

2nd July 186 

1600 

1385 

Oaptam Cliailcs Sti ah m R E 

3id giado 

6tli Sept 18G3 

1140 

REVLmil SURYBYDE 
PARTMENB 




Slitioe BEANCir 




OolondH 0 Johnstone OB 
SC PH 

Deputy Supei mtendent 
1st giadc 

27th May 186 

1627 

Lieutenant C olonel P C An 
del son S C 1 H 


10th Sept 1862 

16 7 

Lieiiten int Ooloncl J M le 
donald S 0 1 H 

2nd giade 

10th Sept 18 

1627 

R B Smalt 


21st Sept 181b 

1 00 

Ma 101 J Seoneo S 0 1 II 


21bt Oct 1869 

1300 

Mu 101 Donald Macdonald 
SO 1 H 

Srd giado 

19ih Dee 1860 

1106 

Maioi 1 Coddmgion S 0 

1 H 

Captain W Ban on SC 1 H 


17th Jan 186 

7ih Juno 186 

1000 

1 000 

Maioi 11 0 B aainior Bom 
bay SO 1 H 


10th Oct 18b 

lOOO 

r T S Johnson Esq 


ISth Oct 1847 

1000 

rOlOCRAPHICAL AND 
REVENUE SURYEY 
DElAIirMLNlS 




Senioe Beanou 




Captain D 0 Andrew S 0 

1 H 

Assistant Superintendent 
1st grade 

SOthDee 1862 

1000 

G iptain W H Wilknis S 0 


27tli April 1863 

760 

1 U 

J Campbell 


Sth Oct 1844 

760 

Oaptam E W Samuels SO 
ill 

Majoi W 1 Badgloy SC 

1 H 


17th Dec 1863 

760 


Sid May 1866 

1000 


Bemaiks 


ISTo 7 Rajputana &ur 
vey 

Onfuiloui,li private affairs 
foi two years Irom 1st 
May 1877 

No 1 01 Gwalior and 0 1 
Smvey 


1st 01 Doia Ismail lUian 
District Survey lunaab 
Bs 27 14 as personal al 
lowaiico 

6ili 01 Banda District Sui 
voy N W 1 Rs 27 14 
as personal allowance 

On. furlongli piivato allairs 
foi two years from Ctli 
May 1877 

7tli 01 Khurda District 
Survey Oiissa 

8tli 01 "Western Soane Irn 
nation Survey District 
bahabad Boliai 

lOth 01 1st Deccan Topo 
giaphipal Survey Bom 
bay Olflciating in the 
2nd giado 

On duty at Hoad Quartei s 
Calcutta 

litli 01 Moiadabad and Bu 
dann Distiicts Survey 
NWl 

Dtli 01 2nd Deccan Topo 
graplnoal Survey Bom 
bay 

6tli 01 1 asloin Soane liii 
gallon Survey Disti ict 
Oya Boliai 


Cadastral Revision Survey 
Olliciatmi, Deputy Sn 
penntuiuont 3rd grade 

12th orMidnapui District 
Survey Bengal 
On furlough private affairs 
for eight months from 
8th May 1877 


No 6 or Khasiand Garo 
Hills Survey Officiating 
Srd grade Deputy Super 
mtendent 
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List of OtSceis of the Topogiaplueal and Eevenue Suivey Depaitments, 11(77 — cent 


Names S 

ubstantive Appointment 

Date of 
Appointment 

Salary 

TOPOGRAPHICAL AND 




REYENHE bERVEY 




DEPARTMENTS 




Bmion BuANcn— 



Rs 

Capt iin J E Sandoman S 0 

Assistant Superiniendont 
1st grade 

6th Oct 1864 

750 

Captain T H Holdich R E 


28rd July 1866 

106o 

LS 




H Horst 

2nd giade 

1st Sept 1854 

7u0 

Ca^'toin H L Smith S 0 


26th Maicli 1866 

750 


1st Doc 1848 

760 

H B Talbot I S 



Captain J R Wilmei SO 

H S 


24tli Aug 1869 

749 

Ca^Um H S Cowan SC 


19tli Jan 1867 

749 

Captain H S Hutchinson 
SO PH 


13th Aug 1867 

749 

B C Barrett H S 


18th Nov ISG” 

600 

L J Jackson L S 


26th Sept 1864 

600 

Captain B H Steel S C H S 


26th Jan 1869 

624 

R Bcavan SOPH 


I7ih July 1868 

()’4 

Lieutenant R G Woodtliorpo 


lAth July 1871 

670 

R L IS 

Lieutenant E P Leith RE 


Oth Oct 1871 

670 

Lb 




E E Gasticll L S 


26th April 1809 

600 

G 11 Cooke I S 


6th Dec lS6b 

600 

Lieutenant G M Mai tin 

6id grade 

21th Maicli 1871 


SC HS 

Lieutenant A J C Scott S C 


17th Jan 1872 

600 

Hb 




Lieutenant J R Ilohday 


7tli July 187u 

600 

SO Hb 




TOPOGRAPIIIOAI SUR 
VEY DEPARTMENT 
TOT COE Buaitctt 

N A Bclh tty L S 

Surveyor 1st grade 

loth July 184/ 

600 



6th Sept 1866 

600 

J P Bancbs 


600 

2nd June 1862 

A Ohamarett 



H J Bolst 


‘>6tli July 18 j2 

600 

G A McGill L S 

‘’nd grade 

8th April 18 5 

400 


Remarks 


On special duty Chota 
Nagpore Estate Survej 

On furlongli private affairs 
for two years from 14th 
May 1877 

In chaige Mo 2 or Khan 
deish and Bombay M ative 
States Survey Officiating 
in the 1st glade 
On fmlongh private iffans 
two years 24th April 1876 
6th 01 Eastern Scan Irri 
gallon Siiivcy Eistiicts 
Gya Behar 

In chaige No 6 Topogia 
pineal Party Bhopal and 
Malwa Survey 

Sth'Wesiein Soan Irrigation 
Survey Sliahahad Eis 
trict Behai 

11th 01 2nd Deccan Copo 
graphical Survey Bom 
bay 

7th 01 Khurda E state Sur 
voy Orissa 

6th or Muttra and Banda 
Distncts Suivey N W 1 

2nd or Rolitak and Sirsa 
Districts Punjab Survey 
N^Vl 

l&t 01 Dora Ismail Khan 
Distuct Suivey Imijab 

No C or Ivliabi and Garo 
Hills 

Onfuilough private affairs 
foi one year and six 
months fiom 26th Nov 
1877 

On sick leave for one year 
from 6th Jan 1877 

10th 01 IstDcccanropogra 
pineal Suivey Bombay 
1 1 esidency 

Onfurlou hpnvate iffaiis 
two years 1 thNov 1876 

4tli 01 Moiadabad and Bu 
daun District Siirvej 
N'VTP 

No 1 or Gwahoi and Cen 
tral India dopographical 
Survey 


On duty at Head Quar 
teis 

Chief Draftsman Head 
OuarteisOn ce supoinu 
meiary 

On duty at Head Quarters 
Office 

No 1 or Gwalior & 0 I 
Survey 

No 7 or Rajputana and 
Simla Survey 
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List of OOaceis of the Topogiaphicil -ind Revenue Smvey Depai tments, 1877— coji< 


Names 


bubstantive 


Appointmoni 


Date of 
Appointment 


Salirj 


Pemarl & 


iOT OGRAPEICAT SUE, 




VBY DJDlARlMLNi 




Txjnioii BKA]scir— 



Rs 

D Atkinson ! 

Suiveyor 2nd grade ^ 

tth Aug 18 G 

100 

J A Vandoipntt 


Lsi Sept 18 b 

400 

R W Che\/ 


loth Sept 18 G 

400 

A J Wilson B S 

Brd giado 

1st Get 1860 

3 0 

J A May 


1st Oct 1860 

3 0 

r Adams 


1st Oct 1860 

3 0 

R D Dairell 

<tth giado 

1st Oct 1860 

300 

LSI Atkinson 


IStliAug 1861 

300 

M J Ogle 


lsi July 1863 

300 

A G Wyatt 


1st Nov 1861 

300 

0 I llamor 

Assistant Survey oi Isi 

SrdAug 18b3 

oO 

OAR Seaului 

grade 

Oth Sept 1863 


R Todd 


1st Nov 1863 


A Ohcnnoll 


1st May 1864 


0 Tapsoll 


2nd Aug IbCl) 


A James 


16tli June 1864 


r L M Claudius 


10th Aug 18b3 




4ih Oct 1864 


r Kitchen 




W Stotosbmy 


lsi Oct 18b4 


J A Barker 

2nd giade 

ISih Sept 186 

0( 

L A Wamwnght 


1st May 18( 


W J Cornohus L S 


1 th Aug 186b 


W W McNair 


1st Sept 1867 


W r Pettigrew 


12th Sept 1866 


P J W Doran LS 


1 st rob 1867 


II 1 Kitchen 


lit Nov 1867 


A Cooper 


1st Dec 18b7 


J H Wilson L S 


1st Apiil 1868 


W II Lilloy 

3rd lado 

1st May 1808 

11 

W Roheit 


1st Aug 18bJ 


r r Warde 


]st Sept 1870 



3No 5 01 Bhopal and Malwa 
bill VO} 

No 1 01 Gwalioi and C I 
Survey 

No 8 01 ]Nund}droos Dim 
vihion M}soioSm\Ly 

No 2 JCopo laphical Paity 
Ivhaiidesli ind Bomb ly 
Native States Survey 

On duty at Head Quaiteis 


No 8 01 Nundydroo Dim 
Sion MjsoioSuivey 

No 7 Bajputana lopo la 

pineal Survey 

On fiiiloiit,li foi one jeai 
fioni2btNov lb77 

No 2 01 Khandesli and 
Bombay N itive States 
Siiivoy 

No 5 01 BliopilandMahva 
Sill vcy 

On duty at Head Q,ii\itois 

No 7 01 llaipntana and 
Simla SuiVL} 

On finlougli foi one }oar 
liom 1st Nov 18/7 

No 1 01 Gwalioi and 0 I 
Suivc} 

No 8 or Nuiulydroofc Divi 
Sion M}SoieSiu\oy 

No 1 01 Gw ilioi and 0 I 
bin voy 

No S 01 Nundydroog Divi 
Sion MysoioSur\oy 


No S 01 Nimd}dioo Divi 
Sion MvsoioSiuvoy 
No 01 Bhopal and Malwa 
Sun 0 } 

No 1 m Gwalioi and 0 I 
Survey 

No 8 or Nundydroog Divi 
Sion Mysore Survey 
No ’ 01 Khandesli and 
Bomhiy Naiivo States 
Suivc} 

No 1 01 Gwalior and 0 I 
Survey 

No or Bhopal and Malwa 
Siuvoy 

No 2 or Khmdesh iiid 
Bombay Native States 
Siuvey 

No 7 or llaiputana and 
Simla Surve> 

No 6 orBliopalandMaJwa 
Smvey 

No C or Khasi and Garo 
Hills Suivey 

No 2 or Khandesli and 
-4 Bombay Native States 
j^Survt y 
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List of Offieeis of the Topogiaphical and Revenue Smvey Depaitmente, 1877 — cont 


Names 


Substantive Appointment 


Date of 
Appointment 


Salary 


Remaiks 


TOPOGRAPHIOAL SUR 
VEY DEPARTMENT 


Junior Branch— cowif 
C T lomploton 

J McOay 


Assistant Surveyor 3rd 1st Sept 1870 
grade 

1st Dec 1870 


W 0 G Barckley 


IstDec 1871 


Geo Vaiidei Beek 


4tli giade 


1st July 187'* 


J Murray 


10th Oct 1872 


Rs 

160 


120 


No 1 or Gwalior and 0 I 
Smvey 

No b or Kliasia and Garo 
Hills Smvey 

Special sick leave to Europe 
from 6th April 1876 foi 
eight months granted ox 
tension for six months 
mde R A A Co Dept 
No n dated 4th Sep 
temher 1876 Extended 
a^’amfoi six months fui 
Ihoi extension for three 
months Eull p ly 


No 6 01 Bhopal and Malwa 
Sm vey 


A Ritohon 
P White 


10th Oct 1872 
10th Oct 187‘» 


E Gialiam L S 


Proha tionai y Assistant 
Surveyor 4th giade 


nth Aug 1873 


G It rieming 


nth Aug 1873 


G R Copping 


nth Au 1873 


G A Knight 


nth Aug 1873 


Duncan Campholi 


1st Nov 1874 


No 8 01 NundydioogDivi 
Sion Mysoio Smvey 

No 2 or Kliandesh and 
Bombay Native States 
Smvey 

No 8 or Nimd'vdioog Dm 
Sion Mysore Smvey 

No 5 01 Bhopal and M ilwa 
Survey 

No 8 01 Nnndydroog Divi 
Sion MjsoioSmvoy 

No 6 or Khasia and C aio 
Hills Suivcy Joined as 
Sul) bm vey 01 on 3rd J ul y 
1872 


REVENUE SURVEY 
DEIARTMENT 


Junior Branch 



George Housden 

Revenue Suivcyoi 1st 

ISthPch 1847 


grade 


William Hem:^ Pitcison L S 


IstDec 18 1 

Piedenck William Kelly H S 

Surveyor nd grade 

17ih Aug 18u8 

Cliailes William Camphell 


1st Nov 1853 

Edward Loftie 


1st Jan 1847 

Geoige Henry Blythe 


IstDec 1846 

Erederick Grant 


11th July 1866 

William Sinclair 

8rd grade 

IstOct 1855 

Constantino BrowiiMd h S 


20ih Sept 1866 

Aithur David Smart 


1st Oct 1870 


00 


450 


400 


1st 01 Du a Ismail Khan 
Distiict Smvey Pimiab 

On deputation to Kami up 
Lai Inraj Holdings Sin 
vey Exclusuo of Assam 
and deputation allowance 
Rs 100 

Exclusive of pci sonal allow 
ance Rs 100 Supornu 
meiary — Doin^* duty in 
Head Quaiteis OlFico 

rth or Banda Distiict Sur 
vey N W P 

2nd or Rohtak and Siisa 
Disti lets Survey Punjab 


360 


8tli or Western Soane Iiri 
gation Survey District 
Shahabid Bohar 

On furlough 

Head Q,uartei& 

Supernumerary — Doing 
duty m Head Quarters 
Office 



( 447 ) 

List of OfFictis of tlie Topogiapbical and Bevenue Smvey Depaitments, 1877 — couf 


Names 


feulistaiitivo Appointment 


Date of 
Appointment 


Salary 


Eemaiks 


EDVlNtTl SURVEY 

Dll VlUMlNr 
Juiiiou Bit VKcn— 'COW/! 
Tamos lodd 

latuck Augustus Ccoigo 
Oowlt> I S 


Sinvcyor Sidgiadc 


Chailcs Dn\ id 
Gcoil,o I ie 

SaniudMml SimUo ES 
Viuiiui 

fas Stowiut 1 < mboxton I S 
Villiam III IH it 
lltno t ^ ittlmvood 
Wm Aloxand i \\ ilson Lb 
’William Sfuiuiil IJuiticsB 
lliomas Wiliu d IL illy L S 

AbMiiidrt Mntdonnld law 
son 1 S 

AiidK u Tolm < d>h<m 
ncm> Dowmaii 
I dtvinl it til 

lUmi V l( wns< nd Hanby L b 

OoorKe Balb y S<oii D S 
TaniOH IloppiHU 0 T)oiiol 
lluliplaul I H 
DaiudAithm Iviim 

I 

llobirt Boddington Smart 

I B 

James i onnox 

Thomas Homy Dunne L S 

•William TaiiKHTuno 
John Thomas DnincRe Ooxen 


John Nowland D S 

Ridiard Ounnmgliam Dundee 
1 wing 1 B 

GoorgoWilham TarDo LS 

Jam< 8 RiOid Scoti 3^ ® 

John MeUatton E S 


4tli giado 


27th Dec 1863 
1st Sept 1859 

l&t Sept 1847 
1st Sept 1859 

24th July 18G0 

etliOct 1860 
13th June 1866 
ethOci 1860 
1st Jan 1861 
1st Sept ISGO 
IStliOct IS 9 

ISth Nov 186-» 
1st May 1861 
16 th Oct W 
l&t Jan 1860 
13tli Nov 1862 


Assistant feuivejoi 1st 
grade 


2nd grade 


Rs 

360 


1st May 1863 
1st Oct 1863 
luth Deo 1863 
12th Apiil 1864 
1st Jan 1864 
15th Eel) 1865 

15 th EeTo 1865 
1st March 1866 

16th May 1863 

22nd Oct 1863 

9th June 1866 

1st Nov 1866 

19th Jan 1867 
1st July 18G7 


300 


«50 


50 


200 


12th 01 Midnapore Di tnet 
Surrey Bengal 

6tli or Eastern Soane Im 
ation Survev Di tiict 
Gja Behai 

l^’th or Midnapoie District 
Suivey Beneal 

8th or ‘We tern Soane Irii 
gation Survev Distiict 
Shahabad Beliar 

lltli 01 hid Deccan Topo 
graphical Sm\eT Bom 
bay 

hid or Rohtak and Susa 
Districts Survey Pmijab 
Rhuida Estate Survev 
Orissa 

9th or Azamgaili Distiict 
Survey N w P 
14tb or Gauge Dearah 
Surrey Ben al 

1st or Dera Ismail Khan 
Distiict Survej Punjab 

11th or nd Deccan Topo 
laphical Sm^ej Bom 
bay 

10th or 1st Deccan Topo 
graphical Surv ey Bombay 

1st or Dera Ismail Khan 
District Survev Punjab 
,th or Kliurda Estate Sur 
vei 

5th or Banda Distncts Re 
venue Survey N W P 

4th or Moradabad and Bu 
daun Districts Survev 
]S -w P 

1st 01 Dera Ismail Khan 
District Survey 
6th 01 Eastern Soane Sur 
vey 

■^nd 01 Rohtak and Sirsa 
Disti lets Survey Punjab 
ChotaNagpore Estates Sur 
vey 

5th or Banda District Re 
venue Survey N W P 
lb Supernumerary —Doing 
k duty in Head Quartei s 
|j Office 

9th or Azam aih District 
Survev S V P 
nth or 9iid Deccan Topo 
graphical Sumey Bom 
bay 

10th or 1st Deccan Topo 
graphical Survey Bom 
bay 

14th 01 Gan es Dearah 
Survey Ben al 
5th or Banda District Sur 
vey N W P 

On duty at Head Quarters 
Office 



( M8 ) 

I ist of Officers of the Topographical and Revenue Survey Departments, 1877 — cont 


Names 


SulDstaiitivc A^ppointmont 


Date of 
Appoii tment 


SaUry 


Remarks 


IlEVrN"UE SUETET 
DDPIETIVILNI 


Junior DuANcn— 
William J Tinos Smith 
Septimus Oswald M!adi is 

Thom IS riocleiicl Ticoman 
Lb 

George Carleton Swinoy 

Charles Wall er Wilson L S 

Charles Waltoi rianklin 
Scyers 

Alfred Collimore Wilson le 
marcliand L b 

John Sidney Swiney 

George Lattoi Rodway Scott 
LS 

James 0 Toolo 

Willi un Jofacpli Lincoln L b 

Rt n] am ui Anderson I b 
Thomas bh iw L S 

Willnm Henry 1 cm ose L “a 

Ldmiui I Jaints M utiii 

Willnm l)e iso Co Lett 

GoJi 0 1 dwiii P ukci 
Ccoige C iinpbcll 
John Aliirphy 

ChiilesW>alt Joseph loifl 
J b 

A r thill W ilium burnt 


Assistant Surveyor 2nd 
giado 


aid grade 


1 robatioiiai y A i tint 
Surveyor h gi do 


1st Sept 1866 
6tli July 1868 

9tli Sept 18(>S 
17th Sept 1868 
21st June 1867 
1st Tec 1861 
ndNov 1868 

6tli Jan 1860 

1st March ISbO 
10th bopl 1868 
1st ApiillSbO 

20th April IStO 
1st April 1869 

11th Aug 1869 

10th Sept 1SI7 

Ist Toe 18b8 

IStliHov 1870 
1st J 111 18l li 
lid JSTov lb08 
1st Nov 1871 

1st J 111 187 


Gcoi go Hugh 0 Toucl 


’3i d July 1872 


Henry Gojr c Youii II b 
1 ( leiv il 1 dMin licbcilct 
Biuce Macdonald AVilson 
Llliot 1 1 lyX iir Smyth Hill 


1st bepi 187 
9th Aug 1S71 
16th Nov 1872 
lOtliNov 187- 


Lclinund. Hume Stephen 
Gaspar 


ICth Nov 1872 


200 On sick leave for one ycai 
from 17tli July 1877 

4th or Moradabad and Bu 
clauii Districts bui vey 
N W P 

5th or Band! District Sui 
vey N W P 

10th or Deccan Topogia 
pineal Sill vey Bombay 

160 lith oi Canges Dearali 
Suney Ben \1 


160 


120 


Cth 01 Tastein Soane Iiii 
gation Survey Distiict 
Gya Behar 

6th or Eastern Soane Iiii 
gation buivoy Gya 
Behar 

6th 01 Banda Distiict Sui 
vey N -W P 

On sick leive for 9 months 
tiom 7th May 18Vl> 

4th 01 31oi ad ibad and Bu 
dami Ti incts Survey 
N W I 

2nd or Eohtak and Sirsa 
Tistiicts bin vey Piini ib 

8th 01 Western Soane Iiri 
gition buivey Distiict 
blniliibad Btliai 

11th or ®ud Deccan Topo 
graphical Survey Bom 
biy 

Ctli or Eastern Some Irn 
ation Survey District 
Gyi Behar 

On special duty Chota 
N i pore Estates Survey 
Bcnr,al 

1 ill or Midiiapore District 
Suivty Ben il 

7fcli 01 Ivhurda Estate Sui 
vey Oribsa 

til or B mda District Sur 
vey N W I 

Jitli 01 MoradahidaiidBu 
daiiii Districts burvey 
N W 1 

Otli 01 East or 11 Soane Irn 
nation burvey District 
bya Behar 

8tli or Western Soane Irii 
ation Survey District 
bhahabad Behai 

th 01 B mda District Sur 
vey N W P 

Iv.hooidah Estate Survey 
Orissa 

1 ^th or Midnapoi o District 
Survey Bengal 

dill or Moradabad and Bn 
(1 uiii Distiicts Survey 
N W 1 

l^th OI Midnaporo District 
Survey Bengal 
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I ist of Officers of the Fopogi aphical and Revenue Survey Depax iments, 1877 — cont 


Names 

Substantive Appointment 

Date of 
Appointment 

Salary 

Rem irks 

PL VENUE SURVEY 
DEPARTMENT 

Tunior Brvn( 'll— cont 

Rk li lid Randall Did insoii 
LS 

1 dwaid Boldeiodi Mont 
btllo Drew 

Paul A{,aboff 1 cteis L S 

Ilciny Rccd Adds 

Charles Samuel Iviinl 

Conly Thomas James Deaso 

Thos Campboll 

Iiond lit/liudin eBeikeley 

1 1 obationai y Assistant 
Suivejoi 4th grade 

leth Apiil 1873 

6tli May 1873 

1st Nov 1873 

19th Peb lS7li 

24tli July 1871 

1st Dec 1873 

1st May 1875 

16th Aug 187r 

Rs 

120 

lOth or 1st Deccan Xopo 
giaphical Smvey Bom 
bi> 

th 01 Banda Distiict Sui 
vc\ N W P 

1st 01 Dcia Ismail Khan 
Distiict Snivel 1 iiniab 
lltli 01 Gan es Doaiih 
Suivcy Bengal 

11(1 or Rohtil and Susa 
Disti lets Sin vcy 1 uniab 
11th ind2ndDcccm lopo 
graphical Survey 

btb oil astern Somoliii 
gation Smvey Distiict 
Gya Bohar 

4th 01 Moiadabad and Bu 
daiin Districts Suivoy 
N W J 


Madras Rrvi nde Sum i y 


Names ' 

Substantive Appointiiu nt 

Date of 
Appointment 

Salaiy 

Re in ail s 





Rs 


Iiouidianl Oolond A 

De 

Supc iint( ndent 

8th lob 1S77 

1 SOO 


CouieySiott III 





1 C Imkk MA 


Deputy Suj)i 1st elans 

DthMar 1858 

1 100 

Cnddipah (No 3 laitv) 






(Jnluilon li 

AV Bciaumoat 



‘>lsl May 1858 

1 100 

NAS Aicot (No 5 1 ally) 

HOC Card 0/0 


*ud class 

5th Id) 18GJ 

)S1 

Bill 11 y indCuddai ah (No 






I aity) Ag Dep Siipt 
1st class 

1 loutenant Colonel T 

Q 


bid Iimo 181 J 

1 00 

Coimbatoi u ind S ileni 

Clocto 





(No 1 1 inly) 

H Comport/ 


1st Assistant Supoimten 

23rd Mar 1860 

7ro 

Muluia (No 41 arty) 

J 11 Wright 


dent 

21st May 1858 

560 

Bollary and Ouddapah (No 





2 laity) 

Majoi 0 D Baynes 



18th June 1861 

1060 

No r Paity detached on 
lamine duty 

A 0 H Clay 



1st Nov 18( 1 

1 ’Ot) 

Noi til Aicot (No 3 laity) 

Captain W Preotli 



Ibt Oct 18( I 

900 

Gonnbatoio and Salem 





(No 1 laity) 

J J lomhnson 



SidMxylSGw 

650 

Ciiddap ill (No 3 Party) 

T A Tomlinson 


2nd Assistant Superm 

I’thAug 186J 

550 

Maduii (No 4 1 ufcy) 


tendent 



Ag Ist Ab&ist Supt 

Captain R M Clerk 



17th May 180 

730 

Cooig A IsL Asst Supt 

Major C C Sargeannt 



20th leb 18(7 

m 

Conti al Oilice 

J H Cook 



21st Ian 1868 

4’ 

No 1 Paifcy detached on 






fanmiG duty 

E M Barber 




4 6 

No 4 Party detached on 






famine duty 

Major C A Liaidet 


Sid Assistant Supenn 

hth Oct 1868 

1 OIG 

No 5 laity detached on 


tendent 



famine duty 

J PI Mcrriman 



4th June. 1868 

4^ 

Ganjim(No jPaity) 

A Maltby 



17th Dec 18 2 

P 

Bollaiy and Ouddapah 





(No larty) 



( 460 ) 


Bomba.\ RrvENUE SurvrT 


ISTames S 

lUhstantive Appointment 

Date of 
Appointment 

SOTTTHEEN’ MArA-THA. 



COTJNTET 



Lieutenant Colonel W C 
Anderson 

Survey and Settlement 
Commissioner 

2nd March 184 

E D H Light 

W S Price 
r C Beynon 

Captain G- Coussmal ei 
r T 'Willaume 

Captain 0 W Godfrey 

Assistant Superintendent 

21&t March 18 j 1 
2nd July 1856 
IGthOct 1857 

10th June 1862 
list Oct 1863 
OthAug 1864 

Gtli May 1867 

A P Young 


HtliAu" 186 

Turnbull 


thJan 1868 

B T Wingate 

Lieutenant T 0 Symonds 


1st Maich lb.71 

A P W Mark 


miiOct 1871 

J H C Dunsterville 


thJan 1869 

Captain T M Ward 

Acting Assistant Supti 
mttndcnt 

9tli]Sro\ 1864 

Lieutenant L L Penton 


7tliNov 1873 

W r Mariiott 


71h May 187® 

J L Lushmgton 


®7th July 1874 

r B Young 


24th Aug 187 

Walters Owen 

Pi ohationai y Assistant 
Siipeimtendent 

®9th March 1875 

GUZEEAT 



N B Beyts 

Supernitendent and As 
sistant Collector and 

14tliOct 1864 


Magistrate 


Has Bahadooi Sliumboopui 
sad Luxinil il 

Assistant Settlement 

Officei and Deputy 
Collector 


A S Bulkley 

Assistant Supcimtendent 

lltiYov 18 

II H Summers 


27tll Sept 1854 

T B Ternandez 


2Gth July 1861 

r De Souza 


rth Dec 185 

W D Waite 


ISthOct 1866 

H D E Porhos 


4th Oct 1871 

A Dalzell 
r LeMcsuriei 


’ rdAug 1873 

Poona anp Nassiok 



Colonel J T Piancis 

Snivoy and Settlement 

8th Dec 184® 

Commissionei 


Lieutenant Colonel E E 
Tavernei 

Superintendent Poona 
Tholapur and Nassick 
Survey 

30th Oct 1868 

J W Scott 

Assistant Supoiintendcnl 

[; 2 th June 1866 

H K Disney 


27th Maich 1860 

L[ M Grant 

B B Pitt 

W M Fletcher 


12th Oct 1859 
23rd Jan 1866 

Lieutenant W C Blacl 


17th Nov 1869 

A B Pforde 


24th June 1868 

J 0 Whitcomhe 


8th Apnl 18 7 


Salarj 


Horaarl s 


Es 
2 494 


1 000 
79 
995 
800 
795 
995 
695 


On fuilougli 


660 


On furlougli 


7o6 

660 

460 

17 


117 


72 

796 

G95 


On special duty in tlio I o 
litical Department in the 
Morvi State in Kattywar 

On sick leave to Europe 


Supuintendent of Dhow 
nuggur Survey 


In cliaigc of C ty Survey 
and Enquiry Office All 
medibad 


500 


2 494 On furlough 

1 762 On furlough 


796 


696 

796 

696 


Dead on 2nd iug 1877 
On furlough 

Transferred to the S M L 
Survey 
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Bombay Revenue Smvey — cont 


N lines 

SulisiiniivG Arpomtment 

Date of 
Appointment 

S il 11 y 

P email s 

I OONA AND IsTASblCr— 



Ps 


P S Pitzgoiald 

Assistant Siipoinitendont 

17th Juno 1871 

dto 

Acting Assistant Political 




Agent Mabeekanta 

1 “W L Mon ant 


ISth Nov 18GS 

60 


ir T Holland 


nth May 187’ 

IGO 

Onfmloiigli 

1 "W 1 1 mcis 


1 th Sept 1S73 


Tompoiaiily transferred to 




S M I Purvey 

RxTTNiGirr 





T P C ilison 

Di put y Supei intcndont 

’nd Pel) ISC’ 

oor 


0 Ilovton 

W G ITaiiison 

Assi tant Suponntendent 

’ th I urn IS ( 

/O 

Pensioned 

J \V loung 


rtli May 1S( 



I Hcai n 


>rihSopi IS 

( ) 

Onfnilon h 

r Adams 

CiptaniP B Stacc 


hdPib lS/1 
‘>7th Jin 1871 

no 

1( 0 

A(tm Pom ill Assislanl 



1 ohtical Age nt in Katty 





war 

C II Davidson 


Hid Pel) 1S7’ 



H r Ilaidi 


1st Dec 187S 



Si\D SrTixnvnNT Suhm \ 





T i( ntonnnt Colonel M 11 

Sotlkmcnl OfTicci 

nd Nov IS 

11^7 


Haig- 




Ma]Oi Oil islici 

Deput'v Siiilemont OlHcci 

1 tliNov 1S( 

700 


W Willems 

Bust Class Assisi ant 

1 th Jeh isr7 

500 



Settle nu nt Olllcoi 



G Ben 1 C 

Piist Class Assistant 

27th Oct 1S( 



T 1 ISTasli 


12th Ang ISfii 


On fmlongh 

( 1 Mnthieson 


0th Tan 1S(7 



W A Bonlton 

second Class Assistant 

GthDoc ISCO 

400 


Mecali Maliomf d 

Sul) Assistant 

1st Jan isrt 

00 


I uni (mint Colond C A 

Adin SuiHinitondcnl 

lOstDu 1851 

iio> n 0 

Sind ( ity bnrvcys being 

I angliton 

1 ooiia ind N isik Siu 
vcy 



( omplc tod ti ansi 01 1 cd to 
act as biipoiintondent 
llevonne Smvey loona 
ind Nasik 



Ltsl of Onicrns of the My&oki Ritjnui &Tmvjy 


Names 

Substantive Appointinont 

D lie of 
Appointment 

Salaiy 

Pemarkb 

dho ITonomablo Colonel W 

0 Andeison 

bmvey and Sottlemont 
Commissionoi 

‘’8th Sept 1S03 

Ps 

1100 


Ma]oi J P Grant 

Supermtendont 

1st Nov 180 J 

1310 

On fui lough to Dm ope Jot 
’0 montlis 

J W M Anderson 

Deputy Superlntondcnt 

7th Nov 186 i 

10 0 

Ofliciatnig Supei mtendenl 
from 18th July 1877 

1st Grade 





Captain 3 Euthoifoid 

Assistant Supermtondent 
1st grade 

IstPeb 1805 

800 


G Mackenzie 


31st Oct ISd 

rro 


1 W Mijoi 


’OidApiil 1S( 

(00 


T B lawrenco 


1 th T in 1&( 9 

oro 


r 11 Butclici 


2nd Oct isr. 

CH) 



Pf 2 
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List o£ Officeito of the Mysore Revenue Suivey — cont 


Names 

Substantive Appointment 

Date of 
Appointment 

Salaiy 

Remaiks 

2ni) Gea.de 






Captain M F Ooussmaker 

Assistant Superintendent 
2nd grade 

24tliEec 1865 

560 

On leave on Meaical ceiti 
licate to Em ope for two 
years from 2nd July 18 f 

R L Puce 


* 1st Nov 1872 

660 



T P Barker 


Dec 1866 

660 

■> 


Lieutenant A H Macintire 


etliDec 186J 

660 



G F Meikleiolin 


SOtliNov 1867 

60 



Captain D Cowio 


Sid Dec 1870 

660 



W E A James 


1st Doc 1867 

60 



F B Clerk 

3ed Geadp 


IbtbJan 18G8 

560 


^ On special duty connect t 1 
with famine relief 

Captain A McCally 

Assistant Superintendent 
3rd grade 

IStli Jan IS?'’ 

4 



G K Betliain 

1st Nov 1S73 

4 



A G Hudson 

Probationary Assistant 
Superintendent 

23rd Nov 1876 

180 



E W Easel an 


2’nd March 1877 

180 

J 



Lisr of Officers of the Berar Revenue Survey 


Names 

Substantive Appointment 

Date of 
Appointment 

Salary 

Remarks 

See Gkade 

R R Beynon 

1st Grade 

Superintendent 

80th Oct 1869 

Rs 

1400 


Cajilain C C Pemberton 

Assistant Superintendent 

14th Sept 1864 

79 

On furlough to Europe foi 
two years from the 14th 
Peb 1877 


List of Oificers attached to the Administrative and Drawing Branchis 
of the SuR^EYor Generals Office, on the 1st April 1877 


Names 

Substantive Appointment 

S ilary 

Date of 
Appointment 

Remarks 



Rs 



A E Byrii 

Registiai and Accountant 

400 

13tli April 1866 

Previous service in othci 


1 


Government offices fiom 
9th October 18u4 to 12ih 






April 1865 

M Francis 

Head Clerk 

230 



1 A D Rozai lo 

2nd Cloik 

150 

17th April 1876 

Previous service as Clerk 


1 



m British Burma Sure 
tariat from 14th Octoboi 
1874 to 16th Apiil 
1876 

D Byins 

3rd ( Icrk ' 

100 

2l!tli April 1876 

Previous service as an 


1 



Accountant in the North 


j 



ern Bengal State Rail 
way from 1st March 1874 

H R Valhs 

Cth Clerk 

60 

6th March 1869 

to 23rd April 1876 

Eight native clerks on salaries ranging from Rs 20 to Rs 100 

J r Baness 

Surveyor and Chief 

600 

6th Sept 1866 



Draftsman 



T W Baboiian 

1st Draftsman 

300 

9th Aug 1861 


J R Adels 

2ud Draftsman 

230 ( 

23rd March 1866 




( i53 ) 


List of Office! & ittachcd to the Admmistn.t!\ e and Drawing Blanches of the 
bmvcyoi Geneial s Office on (he 1st Apiil 1877— cont 


Names 

Substantive Appointment 

Salary 

Date of 
Appointment 

Remaiks 

G B Korper 

3rd Draftsman 

Rs 

180 

17tlileb 1871 


R A Gibson 

6th Draftsman 

130 

loth Oct 1870 

PievionssorvKG as Proba 
tionary Assistant Sur 
veyor m the Great Trigo 
nometrical Survey from 
1st October 1868 to SOtli 

G 1 Tate 

VpprentuG Diaftsman 

JO 

1st Maicli 1874 

June 1870 

One native Di a ftbinan one Coraputoi fom teen Assistant Diaftsman and foui Colorists on salaries lanffinir from 

Rs 16 to Rs 160 ^ ^ ^ 

W Green I 

Recoid Kcopci 

ro 

1st Jan 186" 


T 1 Ware 1 

Stoickcopcr 

170 

21st Sept 1871 



Ono Native Assistant Storekecpei and Desp ilclicr on a s ilary of Rs 0 


LncitRA-Ving Branch, SuRVLroR G-enixal's Oiiici, Ist Apul 1877 


Names 

1 

Substantive Appointment 

Salary 

Date of 
Appointment 

Remarks 

C W Coard 

Supoiiiitendont of 1 n 
gravers 

Rs 

7 0 

4 til Nov 1868 


1 residency House Rent 


100 



■\V Donaldson 

1 ngiavoi 

660 

( til Nor 180S 


T M Dal/iol 

C C I aimer 


400 

DthSopt 187 


Ircsidoncj House Rent 


60 



D I Mitchell 


3G0 

>nd Sept 1S7 > 


Presidency House Rent 


ro 



J lulfoid 



10th Oct 1B7 


I losidoiicy House Rent 


ro 



0 1 an ant 


>76 

6th Sept 187 


1 resuh my House Rent 


60 



r B Rodgd 


00 

OlliAiig 187 > 


1 u sidom V Koiisi I cut 


0 



A 0 1 aimer 


1 0 

IbtOct 18 

1 1 ovious s( rvu c as apiircn 
tico Siirveyoi nidi awing 
blanch from Ist Apul 
1871 

S M Coaid 


100 


1 lOMoiis s(iM(ons nppi(u 
luo Survoyoi m drawing 
braiH h from 1 st 1 obruary 
1875 

H C Mirtm 

( opper 1 Into Pi mlm 

276 

10th Doc 187" 

T residency House Rent 


0 




1 Native MriLcr on Rs 0 

10 Nativ( f 11 raiors on s ilaiios i ui in fioin Rs 0 to Rs 120 
lu Native apprentice (Tif,iaveis on alarics ranj^ing fioin Rs 10 to Rs ’4 


OiiiciRS and Naiivi T ^iai r ishmi ni ittiched to the Sun rinii ndi Nr of 
Efvjnui SuRviYb Oiiicijlbt April 1877 


Names 

Subbiaiitivc Appomtniciit 

S il iiy 

Dak ol 
Appointment 

Remarks 

Ooinu SPONDl ISCE Dppaet 
M l NT 

J 1 Adels 

A C Cmnungluni , 

14 Nati/<^ Assistants 

Huid Absislant 

Isi 

Rs 

00 

JOO 1 
Iroin JO 
t 17^ 1 

1st April SC5 

Isl Api il 1S( 
Vmious j 
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O&ceib aacl Nxtive Ebtablishment attached to the Supeiintendent of Revenue 
Surveys Office, 1st April 1877 — cont 


Names 

Substantive Appointment 

Salaiy 

Date of 
Appointment 

Rom 111 s 

DEAAviNa Department 


Rs 



P W Kelly 

revenue Suivoyoi and 
Head Diaftsman 

6 0 

1st Apiil 1S66 

Includes Rs 100 personal 
allowance 

J Oonnoi 

Assistant Suiveyoi 1st 
giado and Di altsman 

3 

Oth M ly 1870 


J MoHatton 

Assistant Smvejor nd 

1 gi ido and Draftsman 

^’5 

1st Nov 1876 


21 Native Diaftsmcii 


Tiom 16 
tol 5 

VaiiOLis 


Additional EsrvBiisri 
MLNr TOR Drawing- 
Department 





A D Srant 

revenue Smveyoi 3id 

1 idc and Diaftsman 

100 

1st July 1871 


T 11 Dimno 

Assistant revenue Siii 
\ yoi 1st lade and 
Di iflsmin 

00 

1st May 187 


6 N itivo Diaftsmoii 


Pioin 3a 
to 0 

Vaiioiis 



OiiiCLis xttached to the Matiilmiiical Insteuminp Dliaiuml^p, 

1st Apiil 1877 


Names 

Substantive Appointment 

Sihiy 

Date of 
Aj)pomtment 

1 email s 

0 iptaiii R V Riddell R h 

OfHciating Supeimtendeiit 

Rs 




Math Inst Dept 




R 'Wohliscli 

Matliom itical Instrument 
Makei 

700 

11th July ISGb 


1 Rolion 

Assistant Matlicinatieal 

4 0 

IGlli Sept 1868 



Instillment Mai oi 



J V Haldeii 

Stoiekcopei 

00 

Cth Nov 1866 


M 0 Eiien 

Hoad Olorl 


2 hid Sopt 1800 


M J 0 Biien 

Assistant Cleil 

7 

20th Teb 1877 

On Prob itiou 

0 Native 

Oleiks 

170 



168 

Artificers ind Assistants 

10 0 




Oiiici/is attached to the Liriior i ai me Branch of the SurvLior Ginirai s 

Oiiici, 1st Apiil 1877 


Names 


Substantive Appointinc iil 


S ilai^ 


Date ot 
Appointment 


1 omul s 


OapUmlt V Riddell RE 


Assistant S lu vey oi 
1101 il in ClmriaO 


Rs 


C e 


E Jovo/y 


lie id Assist lilt and Clnei 4 0 

Eialtsman 


lytli June 1870 


11 Niven 
H L Lepage 


Native Establislmient 


He id 1 iiuici 
He id Diaftsiniii 
1 E\aminox 
25Eiaft&men Ic 
3 "Wiiteis 
11 Compositois 

^0 Printers eiclusivo of 
Assistants 


300 
250 
1 0 
848 
130 
1 0 
*> 1.0 


uth Jan 1S6( 
15tli July 1871 


Vaiioiis from 
IS to tho pie 
out time 
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Officers and Assistants aitiched to the PiioaoGrAPiiic Branch of the buRVLioi 
Glneeai^s OiiiCL, 1st Apiil 1877 


Names 

Siibstanlivo Appointment 

Salary 

T> lie of 
Appointment 

Rcmail s 






Cipiam J A\ atorlioubc 

A^si lint Sin\c>oi Guic 

J50 

3id July l&OG 



lalmChii c 




J M icl eii/io 

1 lioto 1 iplici 

330 

list June ISb 


Sci oiiit J Ilaiiold 


0 

loth Much 1S73 


L Muislull 


170 

Oth Maich 1871 


R Commit 


11 

Ibtrcb 1871 


L ] iKUiei 





t Iclov 


100 

lithSept lS7b 


\ V IMadnO 

Assi tint iliotomai)Iiu 

0 

IbtNov 187b 


V I)C( lU/ 


45 

Ibt May 1S( 8 


B J\lncl ( n/io 

/l KOf,l ipliu 

0 

Ilk Nov 18(7 


J Watson 





J A Icluuic 


100 

ISthNov 18/0 


J V t illis 

Zinc Coiicctoi 

<70 

Oth March 1871 




1 Sioicl ocpci 






i ( Icil 




Naluo i iablisluutul i 


11 Di iflsim u 01 /mo ( oi 






loctois 






S Vssisl uitl lioloKiapliois 





L 

/ 1 1 imtcis andol/licis 







_ 

__ 

— 


I Mi Mini s 01 iiii Oioioaiovr Sniivi \ oi Ismv 
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Name 

Official Position 

111 1877 

D ite of 
Joining the 
biirvey 

A H WlLIilAMS 


Peb 1846 

R a Hadpont 


1817 

Jones 

J McClelland 


1847 

1848 

John Johnson 
W m Theobald 

Deputy Supoi in 
tendent Bengal 

Dec 1848 

Nov 1848 

i <& B Gomess 
Thomas Oldlmm 


1849 

Maich 1851 

J G Medhoott 


Doc 1861 

B J JSt Geofffe 


July 1853 

H B Medhoott 

Supeimtendent 

Maich 1864 

J S Kennedy 

W T Blanford 

Senior Deputy 
Supermtondent 

18 

Oct 1865 

jST T Blanford 


1856 

0 OD OlDHAM 


April 1856 

"W K Loptes 

Wm King 

W L Willson 

Deputy Supenn 
tendent Madras 
2nd Class Assistant 

Peb 1867 
March 18 7 

18*^7 

J Geoghegan 

H Child 

R B Poote 

Ist Class Assistant 

Apiil 1867 
Tune 1867 

Sept 1858 

P R Mallet 

2nd Class Assistant 

Peb 1869 

A Tween 


May 18 9 

P redden 

3id Class Assistant 

Oct 1860 

R Teench 


1860 

0 A Haoket 

8rd Class Assistant 

Nov 1861 

A B Wynne 

2nd Class Assistant 

. 186- 

C WilTcinsoii 



T W H Hughes 

2nd Glass Assistant 

186’ 

JSugh Kane 


1862 

r Stoliczea 


Doc 1862 

T Ball 

2nd Class Assistant 

Oct 1864 

M H Oemsby 
Maek Peyae 


March 186b 
May 1868 

T H Turner 

J Schaumburg 

W R Bion 

W Waagen 

Assis+ant Cmatoi 
Artist 

Chief Cleik and 
Libiaimn 

April 1869 
April 1869 

Dec 1870 

Dec 1870 

J Alexander) 

J Wilson 


Jm 1871 
feept 1871 

R Lydekker 

0 Peistmantel 

8id Class Assistant 
Paleontolo ist 

: Noi 1874 
Maich 1876 


Members of the Geologhcal 

(lliose wlio have died in the Seivice are in Small 


Date of Retirement 
or Death 


Periods of Leave 
in Ln land 


Salary 1877 


Died 1848 

Died 1851 

Died 18 lb 
Left 18 1 

Died 18 ft 


Left 185^ 

Retired in Mar 1876 
Left in July 186 

Left in December 1853 


Died in 1 tbruary 1866 

Left in December 1861 
Died m Mai oh 1869 
Died m July 186ft 


Di((l in May 1868 
Died in Juno 1868 


RctiiLd October 1876 


Died in May 1861 


Left m February 1866 


Loft in March 1864 I None 
Died Juno 1874 | None 


2 yeaih and 2 months 


1 3 oar and 6 months 
None 

None 

11 months and 19 dajs 


None 

years o months & 21 
days 


None 

One year (only lived 6 
months out of the 1®) 

None 

1 year and 3 months 

1 yeai and 3 months 

None 

None 

1 yeai 4 months and 25 
days 

1 year 

6 months private affairs 
16 months sick leave 
•with 8 months extension 

2 years and 2 months 


None 

1 yeai and 3 months 


2yeais 7 months and 23 
dajs 


None 

lycar 4 months i&Sdays 


In Rupees per month 


1 100 0 0 


Ditd in June 1870 
Died in November 1S7 


RetnedAug 1876 

Left in August 1871 
Loft m March 1873 


None 

Sick leave 18 months 
None 

None 

None 

None 

20 months vith 10 months 
extension 

6 months and 1 month 
extension 
None 
None 


1 800 0 


1 400 0 0 


1 100 0 0 

700 0 0 

1 000 0 0 

700 0 

500 0 0 

600 0 0 

700 0 0 

700 0 0 


700 0 0 


300 0 0 

325 0 0 

210 0 0 


J50 0 0 
00 0 0 


Survey ol Ineia 

Capitals tliose xetircd from the Service in Italics ) 
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Iravollini, 
and Horse 
Allowances 


Distiicls 111 winch he has served wiih Hates 


Itemaiks Pievious Seivice &o 


Eupccs 


130 0 0 


00 0 0 


no 0 0 


110 0 0 


Rancegmij^o coal held lb to 17 rim Inn 1818 

Ho do do 

Ho do do 

Iviihurbali and Rajmahal Hills 


Haniffliui 1818 Rajiiiahal Hills IbJJ 0 (I unjab IS 0 ) 1 ii 

ni dial Hills 18 4 Bui mi 1851 55 Oiissa 186 ( Noibuddi 

Valley 18 b 7 Kattywai 1857 8 G ingcs Valiev 1S58 (0 1( u 

nndAirncni 186’ 70 BntishBmma 1S70 73 Siwilik IIjIIs 1871 
7r Sub Himalaya 187b 77 
Cakutia and Goss'y ah Hills is 0 I 
India gcncially and Buiinali 

1 aim dial Hills 18 1 3 Ncibuddi \ dlcy 18 t IVIidmpooi 
18 7 58 Sonthal poigimnahs md Bohn 18 8 00 &ono Vilhy 
Ho wall 1800 0’ 

Rapnahal Hills 18 S 

Nirbudda Valley IS 4 r Sub llnnilava isr ^0 Bundok und 18rt 
r7 Shut up (Mill my) 18 7-58 Sub lliuial lya ISaO ( Sono Valley 
ISO 63 Bclmr 1803 1 1 Assam 18( t ( Rajpoot iiia 18( r ( ( S w 
liontiei Histricts 1860 07 Garrow Hills 1867 (8 Soiio Vidloy 
1808 00 lachmaii Hills 18( 3 /() Bund( 11 und and fe itpui i 1870 
71 Satpuia 1871 73 Gai o and 1 njmahil Hills 1873 71 Satpiira 
and Nepal 1871 7r Jamii 187 7( Satpuri 1876 77 
Ntibudda Valley 

Oiissa 18 58 Rajinahal Hills IS ( 57 Ranoegunf,e 18 8 (0 logu 

and All ae in 18(0 (> Boinba\ 1 rosidt in > Malwa and Cdiiial 
lioMiues ISO 70 Abyssinia 1868 ( ) Nigpui and Godaviii Vdlo> 
ISO) 71 Bombay and Idsia 187’ leave 1875 71 Sm I 187 77 
Oiissa 185 5b iiithinopoly 18 7 bl 

Raimalial Hills 18 ( 57 Madias 1 icsidoncv 1857 68 

Rn]malial Hills 18 ( 57 

Madias liesidoncy IS 7 G) Ivadipui IS 0 C odivciiHistiut 1871 77 


Pieviou&ly on Geological Survey of Great Bi i 
tain Hied of iimglo lever 
Hied of goneial debility and liver the result of 
exposure 

Hied of jungle level aftei a few days illness 
Of Bengal Medical Seivicc lomporank in 
charge of Sun ey altei death ol Mi "Willi im 
Hied ol fovoi 


Still nine Now Conir of Sundei bunds 
LL H PRS IGS loimeily Hiroctci C 
logical Surveyor Iieliiid 
BA Joined 1 ducatioinl Hepiitinont is lii 
speetoi ol Schools 

B V Cl Joined last Inilia Railwi as 
I nginci 1 

MA IGS OB IRS 


BA Hied ol level hvoi anddjsontorj 
A R S M ICS 1 ll S 


ARSM ICS Now MoteoiologicalRcpoitcr 
to Govcininont of Iiidi i 
B A Hied of blood poisoning fiom gum a 
woim conti acted on sorviee 
Hied of livoi abscess 
BA 


110 0 0 

lii) 0 0 
110 0 0 


Bcngil 1857 6 Conii il India 1866 70 NW and C liovmces 
1870 72 Banda and R( w ill 187 5 Biiudell und 1871i 77 
Madias liesidency 1057-58 
Oiissa 1857 8 

Madias 1 icsidoiuy 1858-70 KaUdgi and Bolg lum 1870 71 XJppei 
Kiistna ValUy 187’ 75 South Mainitlia Countiy Ndloio and 
Knstn i District 187 1 76 Ncllou 1H7( 77 
Raneegunge 1853 South Mii/apni and Singrowli 1870 / Ila/ari 
bigli 1873 Sikkim 1871 Assam 1S7 7( Ollieo 1877 
Raiieigungi 185) 00 


BA CL Died fiom sunstioke 
ARSM Hied of clioloia 
1 r S 


I GS 
ARSM 


1 50 0 0 

1 50 0 0 
1 50 0 0 

1 50 0 0 

1 50 0 0 

130 0 0 

150 0 0 


legu 1800 (3 Bengal 18( J 0 Beiai 1S(( (7 Lutch 1867 69 Nig 
poio and Bern 1 18(9 70 Chanda md Ni/am s krntoiios and 1 asi 
Borai 1870 71 Sick leave 187^75 Ni/ain s tcrutoru s 187 1 Smd 
1876 77 

XJppi i Soano Valley 1860 (51 

Bengal 186’ C walioi and Rajpootana 1805 08 Tihalpui 1809 70 
Jabdpur 1870 South Rowih 1871 Noibada Valley 1872 73 Raj 
pulani 1871 1 urlougli 1875 Rajputana 187(5 77 

15ombay 1 residoiic;y Malwa and Nerhudda Valley lb( (5 Cukh 
18(>7 (9 Salt Range I uiijab ISO 71 Ha/aia 187 luniab and 
Kohat 1875 Rawd I indi 1871 Im lough 1875 (Jppoi luiiiab 
1870 77 

Bombay 1 1 esideney 18( ’ 6 

JSoiigal 18( ’ 68 Coutrxl lioimcos 18(9 70 last Bciai 1870 /1 
3 oavG 1872 Wardha coalfield 187 Nagpur and Ni/ams tcni 

tones 1874 Wai dh i co il field 1876 Godaien and liaiihita val 
Icjs 1876 77 

Sone Valley 1805 61 

Himalaya Bengal 


Bengal 1861 68 Cliota Nagpm 1808 75 Sitpiua 1871 Simbilpiii 
1875 lalchii coalfield Bistii and Jiipui 1870 77 
Bengal 

Cential Piovmces 


ARSM ICS 


1 lev ion ly on C ec logii nl Sm v( y cf Crent J ri 
tain Died of phthisis aggi aval 0(1 by oxposiue 


IGS 


ARSM Health bioke down resigned lu < on 



BA MD Iloalth biol 0 down lesigned m 
eoi boquener 

lliH ICS I’loviously on Geological ‘■in 
vey of Aubtna Hied of meningitis caused 
by exposure it high elevations 

-V M ICS 

1 1 H 0 1 Hied of debility mduecd b) bim 
htuko and liver 


Office Cxlcutii 
Offic( (aleutti 
C)fiic( Lileutta 


Saltlan^i 1S7 75 
Bengal 1871 73 

Office 187t Him ilaya 187 77 


PhD Health broke down lesignod in con 
sequonci 

Now tutor to the Huibang i Rajah 
Joined the Educational Department as Iro 
fessor of Physical Science 



( 459 ) 


INDEX 


Abjioii C'lptim Ills ic\cnuo siuvcy m the 
Doah 97 

Abodlox Snow woil hvMr Audi cw Wilson 

Absikxcis of the Indnn biuvcys publication 
of 422 

Alissini\n Co ist I oul Valcutu on tlu 8 sui 
vcy by Ciptain Coiut 8 c xpcdiiiou ol Mi 
1 Untold 111 230 CiptunlToldidi 170 C ip 
Um C ntei 132 buji int II mold 3 10 
Adam I)i his geologic il icstai chi s 208 
Adams Captain his MS voja^c 3 
Adjn occiipition of 18 giilt of lilot 20 
Adil Ml new tide ftauge by oickied 31 1 
Aibica sui’icys on the coxstof 18 2( 

Ac I N I s ippointmcnt of foi s \le ot m ip IT 0 
Ainxsiiioi Axrc tisJi V, the 1 isln lie itise on 
irehitectiue by 2ul meteoiolo^ie il ohseu i 
toiy on the pc il ol 283 3 38 
Ahmidvbad b 11 let me u chit eel mo at 2 j8 
Akabv gultof memoii on by Caihss 1() 
Akbau tomb ol 2u0 

Akiab, suivcy of bylieut Tmad UN jO 51 
An viiABAD conteience ofXlevemiebuivcyois it 
98 Buddhist pill 11 it 243 
Aixau Bund 214 

Ambavvu I oil seulptuus liom scut home by 
Cohn Ma elan/ it 74 account of 2 j 1 sculp 
tuuh senthome 2j^ Mi beweli s lest iiehes 
at 2i ’ 

Amua, meudionil senes, )3 103 < oimteltd uith 
Kanglur, 04, 102 

AnXi MALAX Hills highest peil 130 
Andvman Isi VNDS, stuvey by Litiit Blur ( 
by M irshall, 34 by Nieolson 130 
A^Dl RMON Colonel, Culistiil buutyin NW 
liovmets undei, 184 

Andklw, Ciptain suivey of Bhiwilpui by 
187 

AnnlsxlyB vx,namc ^ivciibj Boid Valenti i 8 
Akxb istionomeis 323 
geognpheis 342 

Ababia smvoy ol south coast 18 24 
Abakan, buivcy byH Boss 11 levenue siii 
vcy by 0 Douel 110 

Aiie or im Mlbidi vn, me ismenient /J pu 
tieulus k>9)i impoitanee of the measuiemeiit 
m India 01 conmieneed by Mgoi Limbton 
C7 lesuinption of by IveiCbt 80 eiossuij, 
the G xngctic i)Um 80 87 Wuigliswoil on 
the Gie it Axe belies )0 completion 90 01 
Abc bLBiLS (bee Axe 01 iiii XIixtinxvN) 


Ai ciiixi CTURX m India 238 Fcrgussoii s elas 
sihcxtion 248 Dravidian 2u4 Jama 2^7 
Siracenic 2u8 Di Foibes Watson on means 
of illustiating 267 iinpoitance of picservinj^ 
207 Mr Fei^iissoii s woik on Indi m, 274 
Abcxi X OLOCY puthistoiic 248 connection of, 
AMth physical geogiaphy, 342 
Ai eiiDOTOcicAj foiiivty of Indu 262-26^ 
ibolished 2Go its icsults 210 Lieut Coles 
suivev, ‘’C ^ Geiiei il Cunningham s second 
snivty 208 9 suivey m Western Indn ‘^70 

])ioposed loi M idi is 27^^ 

Abcoi aceoiinl of the old foil it 
AuMsiRom Ml at woik on the luirii i Men 
dional Soiics, 103 Iluiihonj^ Meruhond 
Senes CACcuted by 103 

Armsubono Di T Suigeon and N itiualist m 
the Miimo burvey Department 48;i ^^3 
Arroavsmixji Aaion his maps of India 10 ^ 438 
Ax UMTIA bciK s 114 124 
Abyabiivta istionomy of 322 
Asiai 10 Society of Bengal ”37 bu Wm Tones 
the fust liesident 237 James Biinsep Secic 
tuy 243 Touinal of 213 meteoiological 
ohseivatioiismthe loinnalof 277 278 Bombay 
blanch founded 237 meteorological obseiva 
tions in ”80 lonesian system adopted by 38u 
Asi VI 10 111 se uehes Kesults ol c uly labours of 
intiiiuaius in the 237 
Asoj V Buddhist Iv mg M3 
Assam tiiinj^ulition m 128 129 130 coal in 
tlu vdley ol 219 222 

Assyrian vestiges maps ol by ( iptim helix 
limes 31 

AsiBONOMrBS at Madi is 01, 0; 328, 329 to 
330 Ancient Hindu, 3 M Aiab 323 Ulugh 
Beg 321 Tai biiM 32 j atTnvmdmm 337 
As 11 GNOMIC VI Ohbcivatious, then use m the 
Jiigonometiieal biuvey 68 foi lititude 137 
indent 322 3M 321 3 M tibles 324, 32o 
334 (S<6 Ofslbvaiorii s ) 

Air AS of Indu longitude of Maihis idopted for 
00 cngi iving m India 177, 408 arrange 
ments tor public ition 4 U.j, 406 414 431 pro 
jection 433 bcale 430 
Auoxjsua Su AeiiAsii v 
Ausxxn Mi]i)i Godwin on the IvaRhmu bur 
vey 121, 132 with the Bhutan Mibsion, 168 
bin VC} xng the G no ind Khasu hills 168 Na/ a 
hillb 172 with the Dufila expedition 173 his 
lecount of glacieis 340 lus retiiemcnt 429 
Ayioxjn Lieut on the ^eolOjpy of 1 elj^aum 214 



460 


INDEX 


Babingion Di on pi sehistonciem'iinsm Malabar 
248 his account of the Mavalipuram rums 254 
Badgee Di G P hi s;jstem of transliteration 
for Arabic and Peisi in names 391 
Badglly Captain his surveys in lippeiah and 
the Luhhai coiinti}- 171 his exploiation of 
the Naga hills 174 hs boundary suryey be 
tween the Garo and Khasia hills 174 
Bahak levenue suiiey of begun 97 
Baiikein- surveys of 34 43 
Baikie Dr his meteorological obseivitions in 
Cooig 284 

Bailey Captain foiest suncys by 134 
Bairu Captain his tidal ohseivations lu the Gulf 
of Kach 318 319 appointed to the charge of 
all tidal observations 321 
B\it Harboui suivey by Tayloi 
Bai aeganj survey 82 histoiy of 360 
Bakee Sir William lesearches as regaids the 
Sawalakh fossils 210 meteoiological obser 
vatioiis 276 account of Sind 355 levels 
between Jumna and Sutle] 3u / 

BiitroniSTiN prselnstoiic remains in *>49 
Gazetteer of 

BA^DALKIIVND simey 81 9/ 168 timslation 

of an inscription in 239 

Bangalor baseline 67 le measuiement 126 
meridional senes P7 
Bannu woik on by Mi riioibiiin 3o2 
Baeai xjr coal beds 221 

Birklb Sir K his account of Tai Sing sin 
struments 32 f 

Barker Captain in the led Sea sui\ey 1^ 
survey of Suez lo in the Mildive uivey 
16 expedition to Abyssinia 26 memoii on 
the African coast 27 

Barfer lieutenant suneyiUj^ undei Captain 
Taylor 2,; 

Barogiiil lass yomney of the Mullih to 160 
B VRRACKRUR. base line 86 
Barrett Mr Clifford with the Lushai Expedi 
tion 171 

Barron Iieutenint topographical survey m 
Lalhimpiii 169 cadastral smvey of Moiada 
bad 184 

Barrow Mi head of the mstiument fictoiy 
at Calcutta 89 Ins theodolite 105 111 199 
meteorological observations by 276 
Barton Bev J system of orthography lecom 
mended by 395 

Base Lines meisuicment by Boss foi maiine 
surveys 11 method m the 1 er lan Gulf sur 
vey 13 Bed Sea suivey 15 Ma 3 or Lamb 
tons first base line 66 Eangalor 67 1 >6 
Tanjore 67 Tinncvdh 68 Bidar 68 90 
Takalkhera 70 84 measured by Colin 

Mackenzie in Mysoi 73 at Bamas 7j on 
borders of Colaii lake ^ / Sironi 84 90 
Barrackp 1 86 Dcbi i 88 90 bonakliodi 
104 106 Chuch no Ivuacbi 111 Vizagi 
patam 124 C ipe Comoim 127 


Basevi Captain on the Great Indus Series 112 
succeeded Colonel Strange in chaige of the 
Coast Senes 115 124 on the Kashmir sur 
vey 121 at the Vizagapatam base 124 
leconnaissance in Jaipui 12 j at the Cape 
Comoim base I'^V in charge of Pendulum 
Observations 141 his death 141 
Bvssidoie head quaiters of the Indian navy 
m the Pei Sian Gulf 12 

B lui RM IN Ml lepoit on the iron of India 2^4 
Bedbome Colonel his Flora Syhatica of 
Madias 372 

Beb^^orb Captain Beienue suiveym the Doab 
97 Superintendent of Bevenue Surveys m 
Bengal 98 100 exploration of the Brahma 
putra by 98 

Be GEAR Mr J D Assistant to General Cun 
mngham in the Aichscological Suiveys 269 
his suivey or Delhi 2/0 

Bligium geology of 214 meteoiological 
ohseivations at 288 

Bei I ASis Ml his account of Brahmmabad, 259 
Blmres Beienue survey 97 tran lation of 
msciiptions at 239 meteoiological observa 
tions at 276 Jai Sing s observatory at 326 
Bbncoolen 6 

Bengal Statistical suivey of by Di Buch man 
80 suivey by Beimell (see Bennelt ) Bevenue 
suivey begun 97 98 Bay of survey by 
Bitebie 4 chart of by Topping 6 survey by 
Maxfield 9 by Lloyd 27 by Pell and Ward, 
28 by Ileathcote ^^8 29 
Bi ngvti aichitecture 256 
Blntinci Loid William ordeis a conference oi 
surveyoi to meet at Allahabad 98 
Bdrar suney 98 

Beveribge Mr his w orK on Bakarganj 360 
Blverley Mr W G begins tnangiilation of 
Burma 129 in Assam 130 
Blwsher Lieutenant suiveyiii" under Ciptain 
Selby ^5 in Mesopotamia 3’ his semces 3 5 
Beyi UR iron w orks at 324 
Bir vGiR A.TIII 1 iver map 9 ^ 

Pir RiiiUT discoveries at ”70 
Biiilsa (6ee SvnoiiiTopi ) 

Bhoi II suney 81 171 

Bibu baseline 68 90 longitudinal series 131 
Bibln Oaptam C master attendant at Madias 
his study of cyclones 37 290 
Billa comet of detected hv Mr Pogson 334 
BiJvruR ruins described 287 by Sydenham 
240 Moor 240 fey 1 es 241 M ickintosh 
240 Di Bud 2j8 woil on 259 
Bijay vn vgar rums described 237 inscriptions 
239 

Birb Di j account of ins( nptions in cave 
temples 2u3 ofBijapur 258 
Birbwoob Di on the economic products ot 
Bombay 369 Qwle) 

Birnie Ciptain Revenue survey in the Doab 97 
Bi UR Lieut A suivey ot Andimans 6 
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Blvoiir Colonel Valentine ‘^uivejoi gcneial 
96 death of 96 98 his iticult foi an Atlas 
of India 437 

Blaci wood Ilaihour 9 

Blvgkavl Captain Be venue suivcym the Talan 
dar Doah 119 

BiANroKD Ml 11 i his account of cj clones 
38 on the geologj of C attack 219 in Madras 
as a geologist 227 ippomtcd ineteoiolo^icil 
leportei in Bengal 293 294 his sense of the 
importance of a unifoim system 2^6 and of 
the necessity of cential control 297 hispipei 
on the winds of Noith India 297-301 on the 
fluctuations of haiometiic piessuie 303 his 
issue of meteoiolo^ieal memoiis 306 on the 
sun spot theory 307 appointed meteorologie il 
repoiter to the Government of India 307 his 
repoit 309 his woik on ph;y sical geogriphy 
374 

BiANroRD Mr W I his division of coalfields 
into ftioups 218 on the geology of Cittack 
219 studyiiij^ the Riniganj coil fields 220 
in Burma 2>0 2‘>8 c\xmincs the Chindi 
eo il fields 220 maps the coal hoaiing locks of 
the Godavin senes 222 in Bombay ^29 on 
Kach form itions 2 10 in the 1 ipti V lUcy 

230 M orl m Abyssinia 230 on the coal and 
the lead oies of Chatisgaih ‘’lO ml astern 
lersii and Smd 230 on the Gicat Ilescit 

231 G7 his oxifloi ition of the Uppei list i 
valle} 3 j2 

Boon Geoige mission to Tibet U1 3 13 pub 
lication of narrative of 11 J 

BoiLiAtr Colonel, on the laiisnatb mciidionil 
series 93 107 his tiixeise tihles 117 his 
meteoiolOj^ie il obseivations it Siml i 279 280 

Boj ARO eo il field ^18 220 

BoiANiswAii th( best (ximples of Bengili 
urehihetuie it 2-»0 

Bombay branch of the Asutie Society, 237 
Botany 268 
Geology 214 229 230 
, Ilarhoui suiveys o 13 (note) 31 
Loiij^itudmal senes 71 92 130 
Marine early services 4 
Meteorology 284 288 30u 
, Ohservatoiy 23 138 28 o 287 288 339 

, Bovenue survey 82 100 119 135 193, 

196 

Survey of town ind island 82 190 
, Tidal ohseivations 313 316 

Bo 1 ANY 364 to 370 fiist works on Indian 
botany 364 Br Boxbmgh 36^ Dr Walhch 
366 Di W Griffith 367 Dr Wight 368 
Dr Graham 369 Hooker ind Ihomson 369 
370 arrangements for a floia of Biitish India 
370 rorestflorxs 372 

Bosweil Ml on kist vxcus in Kiislmx distnct 
250 on archmological remains 2H 

Botanic XL Gardens Calcutta 36o, 366 baha 
ranpur 368 


Bow Dr fiom Climiai his volunteer meteoiolo 
gical lepoits 292 

Boyd Captain survey in the Deccan 100 
Braiimapdti X Bennells map of 54 explored 
by Bedfoid Builton xnd Wilcox 98 Om 
manney 99 Pemberton 99 
BrAHMAxuTRA Senes 128 completed by Captain 
C alter 129 

Braiimlguii X, Indian astionomer 323 
Br xuminabad mills 259 
Brandis Di on foiest conseivancy 371 his 
Poiest Ploia of N W ind Centi il India 372 
Brxniill Captain at the Viza^^ap itam base 124 
bis levision of Lambton s woil fiom Madras 
to Bangilor 120 measiiies the base at Cape 
Comoim 127 on the south section of the 
B ilor Meiidion il Senes 1 2 / connexion of 
Indian tiiang 111 xtion with that oi Ceylon 127 
128 Clines on the Mxngalui Meiidional 
Senes 130 obsci ved eclipse ot the sun 137 
Bred I s Ml TW woik on JSfilgiii antiquities 273 
Bricgs Colonel aiehitectiiral pliotogiaphs by 

2j0 2.8 

Broun Mi Alim astionomer at the Trivindnim 
Obsci vatoiy 282 337 338 his obseivatory on 
the A^usti X I eak 283 notice of, 337 list of 
his woik 318 

Brown Caiit im W Be venue suivey in the N W 
Iiovinccs 97 desenbed the watei parting 
between the Jumnx and butlg 9u7 
Browniow Ciptain Ilhot on the Togi lila 
Senes 112 on thcluishmn &iuvej HI slam 
it the sitge of I ucknoxv 121 
Brucks Captain his suivcy of the Peisian Gulf 
11 his method 12 

Buouan xn Di hi the mission of bymes to Av i 
.7 hib tom mM}bOi Gl 362 bis statistical 
suivey of Bengil 80 378 papei on Biiddh 
Giyx 23 J 264 his woik on Nepal 343 on 
Milxhxi 364 his eoiumtntaiy on the Iloiius 
M ilahancuH 36 . 

BuDAONMciidionxl Senes )3 U)2 
Buddii Gaya 239 243, 263, 264 
BuDDiiibx lemams 2u0 2^1 the pillar called 
Iniu/ Xat 239 pillai at Allahabad 243 m 
scrip tions decipheied by 1 imes Prmsep 243 
banchi Tope 243 2a0 Stupas Bits temples 
2.0 Amravati Tope 2ol Jalalabad, Punjab 
xnd S 11 an ath remains ^o2 ruiub identified by 
Genei il Cunningham 263 ‘ Tiee and Serpent 
Woiship (note') c istmg of the gateways 
of the S mchi lope ‘’66 

Buisr Di study of huiiicaneb 37,290 on the 
geology of Bomhiy 214 in charge of the 
Col iha Ohservatoiy ’86 

Burgess Mr Tames his desciiption of Jama 
temples 257 Aichccological survey of Western 
India undei 270,271 first md second leports, 
271 his Indian Antiquary 271 
Burlton Captain, woik on the Biahmaputra, 98 
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Bu^^BLT Mr A C hib j^ieat 1 noT^lcd^e of tlie 
srchseology of Southern India 2/2 
Burma (see IraW^.di) journeys of McLeod and 
Eichardson 99 413 tiiangulation commenced 
in 129 Pegu sui\ey 168 geological suivey 
220 229 

Bubnes Sir Alexander mission to Kabul ^1 
map of Sind compiled fiom obseivations of 
101,214 account of the Gieat Deseit 356 
Burrow Mr Beuben employed as a surveyor 
in Bengal 56 

Burt Mr with Colonel Stiange on the Gieit 
Longitudinal Series 108 

Burt Lieutenant his account of the Buddhist 
pillar at Allahabad 243 
Burwai Ironwoiks 224 
BuxTOir Lieut suivej of C attach 82 


Caoiiar survey of by Pembeiton 99 

Cadastral Surveys (See Revenue Sui 

VETS ) 

Calcutta map of by Upjohn oi by Simms 
407 meteoro ogical observations at 278 279 
meteorological observatoiy at, 302 botanical 
gardens 365 366 

Caldecott Mi a&tionomei at Trivandrum 
282 337 

Calder Mr on geology of India 209 

Call Colonel John Suivey oi General of India 
55 his great map 56 

Calvert Mr his woik on Kuln Su3 

Camrat Gulf of survey by Lthersey 20 fossils 
on shores of 211 

Campbelt Dr work in Repal and Darjiling 
348 (note) 350 

Campbell Lieut J on the Euphiates suivey 
undei Lynch 30 

Campbell s Tamil Dictionary Jonesian system 
adopted for 385 

Campbell Captain W M on the revision of 
Lambton s triangulation 126 at the Viza^a 
patam base 124 relieved C'lptam Bi infill 
128 observed the eclipse of the sun in 1868 
137 his measuiement or difference of longi 
tude by electric telegraph 137 138 139 as 
sisted in the observation of the transit of 
Venus 339 

Canning Lord placed the Geological survey on 
a proper footing 217 

Carless Captain (R I N ) in the Red Sea survey 
15 his memoir on the Gulf of Alraba lb 
survey of African coast 18 survey of Karachi 
22 Somah coast 26 longitudes m the Persian 
Gulf observed by 35 remarks by on the 
hurricane of 1847, 37 

Carlleltle Mr A CL, assistant to General 
Cunningham m the Archseological survey, his 
suivey of Agra 269 

Carnatic maps 56 


Carpington Ml R C, supeiintendeut of the 
drawing branch of th Marine Suivey Depart 
ment 45 46 wreck chaits to be pieparedby 
47 chaits by 47 annual list of lighthouses 
prepared h} 47 

Carter Di H T F R S , on the Arabian coast 
suivey 24 his woil s 24 on the geology 

of Bombay 214 his services to geology 215 
Capter Captain T T RE, completes the Brah 
maputra series 129 m the Kashmir survey 
132 Kumaiin suivey 133 
Capy theodolite foi Lambton s Tiigonometrical 
survey, 63 

Cashmere ( See Kashmir ) 

Catalogues in the Geographical Department of 
the India Office 411 420 421 
Cattacf suivey 82 119 geology 219 
Cave temples, 237 252 paintings copied by 
Majoi Gill 2tj3 complete suivey of 270 
history of by Feigusson 274 
Central Indiv Topogiaphical suiveys under 
C xptain Melville 167 (Sec Topographical 
SUPVEIS Sc) 

Ceilon connection of triangulation of with the 
Indian system 129 

CiiAGOS archipelago survey by Moresby 17 
Chalukya architectme 2a 6 
Chambers Mr F R S , in charge of the Bombay 
observatory 138, 288 his meteorological oh 
seivations 295 his paper on the meteorology 
of Bomhaj 30a 

Chambers William Ins an iquaii in researches 
238 240 

Chanda co il fields 220 222 230 
Chaiman Mr his suivey of Bahrein 43 44 
m the M lime Survey Department 48 (??o£e) 
his plan of Kol ichul Harbour and survey in 
the Manai Strait ind to Coconada 49 
Charts delay in publishing 26 wreck charts 
38 47 in the India Office handed over to the 
Admiralty 40 manj lost 40 examination of 
by Captain layloi 45 46 compiled by the 
Marine Suivcj Department 47 eiiors m dis 
coveiedb} Ciptaui layloi 52 
Chart office at Bombay 23 
Chatisgarh lepoit on coal and on lead ores 230 
translation of eoppei plates found m by Wil 
son 239 

CiiEDUBA Island suivey 28 
CiiERA dynasty 241 254 
China surveys by Daniel Ross 8 
CniNDWAR Meridional series (See Chundwab ) 
Chinese pilgiims 263 (S'ceFAlIiANand Hwen 
Thsang ) 

Chittagong survey 98 171 
Chittagong river Lloyd s suivey, 27 revision 
of 44 

Chola dynasty, 254 
CnoTA Nagpur survej 168 
Christie Dr on the geology of the S Mah 
ratta country, 214 
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CimiSTOPiirr Lieut BIN in tlic Kad Sl i 
survey lu in tlie Muldivc suivcy lb in the 
Gulf of Minui suivey 17 1 illcd it the sitgc 
of Multan 22 his]Ouinxl 27 Ins account of 
P xmisw er xm temple 2uo (note) 

CiiRONOLOGi Indian discovcij by Sn W Joins 
239 illustiat dbj coins 260 
Ciiuoii base line 110 
CnuNDWAR Meridional senes J3 103 
Clari SON Mr, employed on tlieCoxst senes, 
114 completed the Samhalpin senes 114 
Clegiiorn Dr Hugh on the fo’^ests of India 
364 foi St administration of 371 
Cleri m the Geogiaphic xl Department axipomt 
men! of 417 assist nice fioin in picxiuiiij^ 
woil on Tibet 420 Abstiacts ol surveys by 
422 

CoARD Ml duel eugiiver m the Siuvcyoi 
Genei al s office 177 

Coat m Tndix 209 eaily leseaiches 209 216 
^eneial desciixition of the coal fields 218 221 
chu letci of the coal 218 Narbadx Coal Com 
I>uiy 219 Godaviii fields 210 22^ Assam 
V illey ind Ivhasi i hills 21) e\ xmiii ition of 
coal fields 220 221 Chxndx fields 220 22 > 
subdiMsion ol coil beaiiUj^ locks 2*^1 pits it 
the Wndx coal fields 222 the Sm^iiein 
(most soutlnily) field 223 ittinns of coil 
raised 223 lignite in Sind 230 
Co VSJ ch lUges in the 3/3 
Coisr Senes 107 in ehirge of Colonel 

Strange, lit Cairtam Bisivi, 11/ 124 

comxiletion ot by C iptain Bianfill, 12 / 

Cochin suivcy 76 
CoeoN VD V B ly survey 43 
Cog VN Trent in the leisian Gulf siiiviy 1^ 
his plan of Bomb ly H iihoui 1 1 
Coani AN hi ivi^ating 1 leulenaut I\ N suivey 
of the shoals ot the 111^1 1 49 
Coins 269, 260 261 Sasbamin ’OO 262 
Jmicb Prmsep s papers on 2^9 260 Sir 
Waltei Elliot on coins of S India 260 
(Sec NuMisMArA Orilnialia and Thomas, 
L) 

CoLABA observatory (S(e Bombai ) 

CoLAiR lake base line, 77 

Cobb V Colonel invention of compensation h us Sj 
Colt Lieut his archaeological suivcy m the 
N W Provinces, 266 takes ca&tb of gateways 
at the Sanchi lope 266 photogiaphb of Kash 
mm m temples 267 

CoLEBROOKE Ml Sanscrit scholar on the 
height of Ilimalay in peaks 80 notice of 
238 (note) on Indian astronomy 322 the 
Jonesiin system adopted by 38j 
COLLBROOKE Coloncl oQ map of Mysore by 
67 Surveyor Generxl, 78 labours of 78 
cxaminitionoftheGingebby 79 death of 80 
CoEViN Colonel his horary meteorological ohsei 
vations, 276 


CoiLiNGwooD Lieut (BIN ) onthc Mesopot i 
mian survey 31 32 cmxfioyed to lepiodrice 
maps of Mesopot xmix 41 
Collins ON Admiral Su Biehaid KCB hi 
testimony to the excellence of Indixn Marine 
siiiveys 9 

CoMLT of Bielx S3j 
Comorin C xpe base hue 67 127 
CoMi LN6 vrioN bus 106 111 124 tenth 
base me isuied by at C ipe Comorin 127 
CoMiUTiNC hi inch of the Gieat Tiij^onomctrical 
survey 143 144 14/ 

CoNGiiM Ciptnn on cromlechs on the Nil 
^iiis 248 ind in the Cainitic 219 
Conner Lieut survc} of Soanclx and Cooig 
7u lixvxncoi xrid Malxhar 76 
Cons I rni l C iptaiu (PIN) suiveys of Kaiii 
chi 2^ on the Ai ihian Coa&t suive}' 24 on 
the surveys of the N Ivonl in coast 2o his 
rcMsioiiol the leisiinC all suivey So 47 
Cook Mi Goidon topOj^iaphie d suiveyoi iii 
N ChittXjgOiitg 171 with the Tushii expc?di 
tion 171 

Cooi 1 ind Sons ofToik mshuments m ule by, 
138 200 203 

CooMiirs Tieut \V IT BN m the Mamie 
Survey Depaitmenl 48 

Cooue suivey of 7i^ meteoiological ohsei \ations 
ill ’84 account ol 364 
CoRAf Isles by D uwm 17 
CORINGA ( Se< BorANGI ) 

CoROMANDi r Co ist suiveys 28 ‘’O 
Cossi AH hills ( S( 6 lur V.8I v ) 

Crawiori), C iiitiin with Lord V ilentri m tho 
Bed Sei S surveying under D Ross 10 
Crvwiore Coloml measuiemeni of Ilimalay in 
peal s liom Nepal 80 341 
Crvuiurd M .1 found fossils on the bulks of 
thelixwidi 211 

Cl I L VC I oijs form itions m South India, 213 227 
2 31 111 the Klusi i hills 217 

Ciusi C iptain on the Ilxidaiahid suivey 100 
Crow Mr inadvoeiteof the Jonesun system 
388 

Crujllndin I lent (BIN) visit to Sana 19 
ports on Somali coast 26 memoiis on the 
Afne in coast 27 

CuBBAiA rocks, 227 reports on the antiquities 
of 2ov 

Cullen Geneuil his discovery of lij^nitc in the 
later ite of rravaneoi 213 
Cunt IX n Mr Brooke onthc cr et iceous fossils 
of South India 213 

Cunninchvm General CSI on Prmsep s m 
teipret itioii of Buddhist insciiptions 246 
researches 246 on the Sanclu Tope 2ol 
Saiinath 2o2 Ins work on the ancient geo 
graphy of India 342 his view^of Himalayan 
geogixphy, 346 on the Indus river system 
354 his archaeological suiveys, 263 to 266 
and 269 to 270 on coins of N India, 260 
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CuNNiNcirur Gcneial CSI — coni 

his repoits 270 meteorologic'il observations 
in his work on Ladal 2/7 
OuRNiK Ml Bombay observatory it Colaba 
estabhshed b} 

Cushing Mi Colonel Stiange s assistant 204 
succeeds Colonel Strange in charge of the 
supply of instiuments 206 
CuTTici (^See Cattaci ) 

CuTCii ( ^ee Kacii ) 

CiCLONRS at the Laccadives in 1848 desciibed 
by Captain Selby 2o study of 3G 37 38 

Datrimili] Alcxandei plans engrave d bj 4 5 
10 account of 403 h^diogiaphei to the East 
India Compan} 403 his Oriental Reposi 
tory 403 his work and death 404 
Dvl/lil N a Bombay Eloi a by 369 

Damodap Yalle^ coal in 209 218 219 leprc 
sentb Bermi in period ‘>2'^ clay ii on ores of 2®3 
D Anvilll map of India 54 / 9 
D VI WIN Ml on C 01 al islands 17 
Dangeriield Captim survey m Malwa 82 
geological woik 208 361 
Dvniell Ml the aitist visit to Srmagai 79 
his drawings 242 2o^ 

Lavis John his lules of navigation 1 
Daw Major his system of oithogriphy 385 
Deccan suivejs by Lieut Emmitt o7 by G-iaf 
ton and Boyd 100 trap formations of 212 
2‘’8 Colonel Syl es on the plateau i f 36*’ 
Dehra Dun base line 88 90 108 
Delhi antiquities 239 ”70 
Dfogarii coal field 212 

De Penning, Mi Colonel Lamhton s assistant 
71 retirement 73 

Dlprle Colonel bis surveyot the Cattaek Mehals 
119 of Chota Nagpui 168 of Eewah 1 0 
Dhawar worl on architectuie of 2j6 
DrsLRi the Great 356 leport on by Mr Blan 
ford 231 357 

Diamond beds of S India 228 
Dickenson Colonel survey of Bombay Island 
82 

Dihong iiver mouth visited by Captain Bedford, 
99 

Dindigul suivcy 76 

Dinwiddie Ml astionomei to Lord Macartney s 
mission supplied the first measuiiUt, chain foi 
Colonel Lamhton s smvey 63 
Direciory Ilorsburgh s 10 laylor s 54 
Disa meteorological observations at 288 
Dixon Lieut (R 1 N ) survey of ports south of 
Bombay 24 

Doab R W Piovinces survey 97 
Dodablti V peak meteorological observatory on 
281 288 

Dominicetti, Lieut , survey of Bombay Har 
hour 5 

Donnelly, Mr in chaxge of levelling operations 
13 ^ 


Downion Captain memorial of the voyage of 
m the India Office 3 

Dowson Piofessor on the Chira dynasty 241 
History of India by its own Histoiians edited 
by 342 

Drvvidian aichitecture 254 255 
Dpewer Lieut account of the luins at Gur 
seppah 25 o 

Drury Colonel Hebei his woik on Indian useful 
plants 371 372 (note) 

Durr, Mr Giant M P his arrangement foi the 
Moial and Material liogress Report 41 j 
DurrLA expedition 170 

Dunn feeijeant tidal obseivations at Bombay 313 
Durand SirHeniy discoveiy of Sawalakh fossils, 
210 meteorological obseivations by 27b 
Dutch maps obtained foi the Geographical De 
paitmcnt 411 

Dutiiie Mr in chaige of the Sahaianpui 
Botanic il Gxrdens, 368 

Du VrRNcr Captain connected the Gieat Aic 
Series Mith that of Ranghii 94 on the 
Haidaiahid suivey 100 connected the Amua 
md Kaiora senes 103 105 began the 
Gui^\ani Meridional series 103 began the 
N W Himalayan series 108 

Eaiihquails list of byDi Oldham 233 361 
Allah Bund caused by 214 356 list of by 
Colonel Baird Smith 361 
Last LRN hi ontier senes 129 
xjAstwick Ml an advocate of the Jonesian 
system 390 

Eclii SLS 137 333 334 335 
Edgar Mi CSI lepoit on the Tibetan fron 
tiei 352 

Edgcombe Captain on the Pegu survey 168 
Edclworth Ml botanical collections Multan 
369 (note) 

Egerton Sii Philip described the cretaceous 
fossils of S India 213 

Ele ceric telegi aph measurement of diffiei ences 
of longitude by 137 138 
Eli iHANi V Cave 237 240, 241 
Ellioi Sii Henry system of orthography foi 
the Revenue survey N "W" Provinces 388 
Elliot Sir Waltei 246 sent home sculptures 
horn the Amravati Tope 251 Mavahpuram 
254 his collection of msciiptions 260 coins 
of S India 260 

Ellis Staff Commander R N Deputy Super 
mtendent of the Marine Survey Depaitment 
48 (710 te) his woik in the Gulf of Manai oO 
Ellis Mi sxmtary commissioner at Madras 
his scheme for recording meteoiologieal obsei 
vations 29 0 
Ellor survey 77 

Ellor caves 23/ 240 241 Darnell s drawings 
of 242 

Elihinstonl Major in charge of the Revenue 
survey of the Haidarahad assigned distiicts, 195 
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IrwoN Ciptam suivcymg tlie Ked S<-a 14 
Tmliiy CapUm repoits on tlio antiqniticb of 
Cuddapah 2o5 

FaiMiar Lieut smvcjs in the Deccan o7 
Fn(xR uiNG blanch Smveyoi Genei d b office 177 
EiisitmL Mr account of Llephanta 241 
lixrLR&LY Lieut (EIN) in the Peisian Gull 
siiivey 12 biirvey of the Gulf oi Manar 17 
suivey of the Gulf of Cambay 20 47 his 
description of the hoie 314 
h vnitEST Sii Geoige chief assist int to Colonel 
Lnnhton 70 piostiated by fevei 70 return 
tiom the Cape 71 connects Bombay with the 
Great Aic Senes 71 succeeds Colonel 
Lamhton is Supciintendeiit of the Gieat 
I iiw,onomctiical suivey 83 notice of 83 iii 
h Ujgland supeimtendmg constiuclion of instrii 
mciits 84 Surveyoi Genei il, 8) 96 ineasuie 
inent of th( Bairackpui base line 86 con 
tiivancesfoi caiiymg on the survey 87 88 
suffcnngta fiom ill hexlth 8J woil in pei 
iectiUt, instmments 89 his completion of the 
Gicat Aic Senes 91 lemonstiance against 
the Council of the Royil Society 92 letiie 
nient ind death 94 his sei vices 91 woiks 
J j 101 his ^ndiion system 92 93 102 
I' VI lu &T Lev Iv on the geology between C il 
cutta and Ghuipui 208 his meteoiologicil 
observitions 279 
Fvi KESi Mount 10b 

hxiTOUFKS lutivc beyond the Bntish fionticr 
148 to IGu training 148 m Lastein Nep il 
1 ^b iSce PuNoia Nain Sing Mir/a livvn 
JlAR Muilah) 

Fa lIivN tnvcls of 263 342 347 
h A3 CONI I Di on the S u\ il il b fossils 20 ) 
ti ivels in I id il 34 j on the Indus flood 3 A 
at b ih iianpur gai dens 168 
lAin Mr P J , in the Manne suivey Dcpait 
ment 48 (note) 

P^MIN3 s question of thi causcH of 289 
PiDOLN Ml h of the Geologic il suivey in 
Burma 229 m the Gential Piovinccs 230 
HI bind 230 colleeted fossils in the Gieat 
Dcseit 231 

p 1 XSIMANII 1 Ml appointed to the Geologic d 
survey 232 

pEii Lieutenant (R I N ) on the Arabian Coast 
survey 24 in the Bay of Bengal 27 on the 
Coiomandel coast 28 

ri rn, Captain tianslation of insciiptions by 239 
P I RGUSSON Ml James P R S , his sketch sui 
Te> of the Lower G mg es 100 notice of 246 
iichiteotuial studies 247 classification of 
Indian aichitectuie 248 Iree and Serpent 
woiship 251 Amravati scuiptuies 2j2 cave 
temples 252 account of Diavidiin aichi 
tcctuie 2u5 memoii on Bijapui 259 list of 
objects of which photogiaphs might betaken 
267 work yet to be done 269 his history of 
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Fergusson Mr James P R S — cont 
Indian wichiteetuie 273 274 proposed histoiy of 
the c ive temples 274 papei on the Ganges 358 
Fepgusson Lieut (RIN) driughtsman of 
the Id dun navj 23 hi& wind ind cniient 
chiits 36 his iceount of the cyclone of 1862 
37 m charge of the Bombay Obseivatoiy 288 
Ferisiit^ on the fe m al il h fossils 210 
Fhe Colonel his account of Smd 355 
Finch Mi fust fictor at Surat 1 
Finnis Lieutenant j^eological work of, lound 
Nagpui 208 

Firoz III fossils in the Sawalakhs discovered in 
the time of 210 

Fir/ Roi Captaiu m chii^e of the Pegu suivey 
168 

liLJviiNG Di on the geology of the Suliman 

laiij^c 21 1 

Fooii Ml 1\ Biuce of the Geologic il suivey in 
Midi IS 2^7 1\ iiehiu Doah 22 S his lectin es 

on geology at M idi is 228 on the Deccin tup 
2‘’8 discovery of stone implements by 232 
[ lopBLS Piofessoi Ldw lid deseubed cietaeeoiis 
fossils in South Indi i 213 
Fordice Captain on the Revenue suivey of 
the N W Piovinces 97 

FoREsr feuivoy Depaitmcnt 97 conservancy 
371 fioi IS 372 

FoRSYrir Sii Doiitilis ^eogiaiihical lesults of 
the missions of 3^2 

PossiLS m the Sawalal li bills 209, 210 in bind 
on the li iwadi 211 m Periin 211 in 
Spiti 211 Di Malcolmsoii s collection, 212 
cieticeous in South India 213 petiified wood 
neii londicheiiy 213 fossil plintsinKach 
211 niiramulitic limestone 214 217 326 
Him ilaj in fossils, 226 231 collected by 

Ml Pedden 231 of Salt i m^e 231 (5ce 
Paia oNioi oc r V Ini>ic a ) 

P osri 1 I leutcn iiit Ch iiles (R I N ) com 
mindiiij^ \ tcndci imdei Captain Selby 2u 26 
his deep se i boundin^s on the West coist 34 
P RANia IN Capt nil R N his sui vey in the Gulf 
of Maiiai 18 his account of storms at Madras 
37 

Franklin Ciptim Janies survey of Bandal 
1 hand 81 ^cologic il work 208 209 361 
Fraslr Colonel propopils respecting wreck 
chaits 38 

Fraser Mi engineer of Coimhatoi 255 
Fr\.sir Captain Revenue suivey in the NW 
Piovmces 97 

Frere, Sii II Baitle &c on the Ran of K ich 
214 356 on prschistoiic remains in Baluchis 
tan 249 his account of caves at Wai 353 
Fryep Mr M irk mining engineei sent out to 
the Chanda coal field 222 
Fulljames, Captain fossils found on Peiim m 
the Gulf of Cambay 211 on nummulitic lime 
stone, 214 
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Ftprs Colonel Superintendent of tlie Ceylon 
suivey 127 

Ganges Eennell s map 54 position of source 
/9 siiivey by Wood /9 by Webb 79 by 
Feigusson 100 inyestig ition of nllnvnl de 
posits 224 Mr Feigusson s p-ipei on 3o8 

G iNGRi ( See Kailas ) 

Ganjam smvey 97 168 170 leport on an 

inscription in 2^5 

GARrORTir Lieutenantj on the Goi a Meridional 
senes 103 

Garling Lieutenant his suryey of Goa 75 
measniement of base at llamas /5 on the 
Haidaiabad survey 100 

G^ro II 11s survey 168 171,174 1/5 

Garstin Colonel Sinveyoi Geneial 80 

Garwani Meridional Senes 93 103 

Gastrlll Colonel his account of c> clones 38 
in charge of the surveys 168 the cadxstral 
siuveys organized bj- 183 "woil in the Sun 
darbans 119 

Gaya cadastial siiivey of uiideital en, 187 (^^ec 
Buddh Gaia ) 

Ga/i JTILLR of Cential India by ColonclM iCj^iegoi 
So2 of Myboi Hamilton 8 Fast Indii, 

379 Pharoah s South India 379 Fhomton s 
379 387 Li W W Hunters Imperul 

Gazetteer of Indi i 38” 

Gi orRAtiiicv.! Depxitment of the India Office 
effoits of to obtain a lesumption of Mxiine 
suiveys 43 417 mcmoiis of Madras sui^e^s 
pieservedin 77 memoirs of the Ilaidai ibad 
survey m 100 plans lor cartographic illus 
tration 376 the dcpaitmcnt in the Spanish 
Council of the Indies 399 Eicliard Ilalduyt 
founder of the Geographical Department of 
the Indii House 400 necessity for the 
Cl cation of the Geographical Department 409 
its cieation 410 arrinj^ement of maps and 
records 410 appointment of agents for the 
sale of maps 410 work of the Depaitment 

410 411 exchange of mips with the Eussian 
and Netheilands Governments 411 Poitu 
giieso lud Dutch maps added to the collection 

411 disgraceful state in which the maps wtic 
found 412 appointment of a m ip mounter 
41” urgent neccssitj for adequate space for the 
map collection 414 Moial and Materiil Iro 
gress Eepoits 415 to 419 staff of the Depart 
ment 417 "catalogues 411 420 421 422 
work connected with the collection of scientific 
apparatus at South Kensington 420 results 
obtained by tbe Depaitment 422 future use 
fulness 422 

Geograiiiigal Magazine articles on the Hima 
layan system in 853 

Geography Physical arrangement of the sec 
tion on 341 work on, by Mr Blanford, 
374 


GroGRAPHT Comparative 341 connexion with 
aichajology 342 Soo 
Botanical 341 364 to 3/0 
Ceologtcal Survey of India 217-”35 com 
menced 217 field of work 234 
Superintendent {Set Oldham 
Meddlicott ) 

Museum 233 

Maps Mi Greenough s 21 u 
PUBTICVTIONS 21 u 234 

George Navigating Sub Lieutenant B N his 
services ind death A 

Gi oenroAN Mr , GeologicalSuiveyorm Madras 
his death 227 

Gerard Di on fossils of Spiti Valley 211 343 
345 

Gurseppaii account of rums at 25.^ 

Giiv/ipur Dr Oldhimswoil on 360 
Gibbs Lieutenant J E on the Gu]rat Smvey 

ISe; 

Gibson Di botanical work 369 conservatoi 
of Bombay f wests 371 

Gilciirisi Di J B his system of orthography 
386 

GiLoiiRifep meteor olOf^ical observations at Ilunsui 
284 

Gilt Majoi employed to copy paintings in cave 
temples which wcie biiint at tbe Crystal 
Palace 2t)3 

Girdles TONE Iieut survey on the Makran 
coast 43 169 woik m the Narbada vallej 
170 

Gii N eit J ama temples at 2o7 
Gi adw in 1 rancis ti mslatoi of the Aym 
Alban 

Geaisiifr Ml icport on the meteorology of 
India 290 

Gleanings in Scilnoe 242 278 
Goa survej 1o 

Godavari smvey of the months by Topping G 
coal 111 villc} of 219 222 icpoitson 363 
Gold INC jiAM Mi istionomcr it Madias 64 
bis account of lums at Mavalipuiam 240 
of Elephanta 2f0 mcteoiological observations 
at Madras ”80 astionomical obseivations at 
Madias 328 329 notice of 329 
Gorv Meiidional senes 93 103 
Gordon Colonel his woik on the Pamir 
tihlclind 3u2 

Gori Lieutenant lopogiaphical&mveyor undei 
Captain Piddell 171 
Gour architecture at, 2^8 
Graeton Captain smvey in tlie Deccan 100 
Graham Di citalogue of Bombay plants by 
368 

Grant Captain his examination of the plant 
beanng formations in Kach 214 
Great Arc Series {See Arc ) 

Great Trioonomltrical Survey ( See Tri 

GONOMETRIOAL SURVET ) 



miDhx 467 

Gkeenoxjgii Mr , Ins geological map of Indn [ EARrNrss Captain on can ns on the Nilgiri 


215 

Gridiron system of tnangulation J2 93 102 106 
Grieve Captain Albany (R I N) m the Gulf 
of Manar survey 17 \iorl on the Arabian 
Coast 19 siu\e} of the coasts of Ivach and 
bind 22 his death 23 completed the Aribian 
Coast survey 24 Coast of Afiica survey, 
26 47 

Grounds Lieutenant (RI'N) siuvey of livers 
m the Punjab 21 m the Mesopotimian sur 
vej 30 

Gujrai suivey by Colonel Monier Willi uns 82 
Topogiaphical survey 13^ 

Gurh iGARH senes 114 123 
Gubiiw VT suncy 81 133 ( Sec Kumaon ) 

Gurwani Mendionil suits Garwani ; 

Gutiiril Captain his visit to Srinagar / 9 
Gui Captain sl^^^ey of the leisun Gulf 11 

Haci Eir Ml of the Geologic d survey on the 
limits of the tiappean rocks of S igar 2'>u 
IIaidvrabad suivey commenced /7 100 siu 
vcy resumed by Mr Mulherin 119 coal in 
2^2 prehistoric rcmiins 249 assi^^ued dis 
tncts Revenue survey of 119 19; comple 
tion of lithographing of the imp of 413 md 
note 

Haic Colonel report on the Godavaii 363 
Iliir Captain revising a\oik in the Bombay 
liesidcncy 130 accident to his theodolite 
130 in charge of the Ivatiwai bur\ty 134 
111 charge of the Gujrat survey 13u observed 
the 1868 eclipse 137 mchirge of tidal ob 
seivations 321 

Haines Captim (R I N ) in the Icisian Gulf 
suive} 12 on the Mel i an coist 12 his 
suivey of the south coist of Arabia 18 his 
services md unfortim ite end 18 his memoirs 
on the Arabian coisi 19 

Hakluyt Richard histonogiaphei to the hast 
India Company 1 his geographical labours 2 
founder of the Geographical Department 400 
IIvLABiD rums "’uO 

Hajiild Mr system of orthogiaphy m his code 
of Hindu law 385 
Hall Lieutenant 7 

Hall Professor researches at &ai math 2^2 
Halstead, Captim survej of Cheduha 28 
Hamilton Dr Buchanan (S'ce Buchan vn ) 
Hammond Navigating Lieutenant R N Marine 
Survey Department 48 surveying Coconada 
Bay, 49 on the Orissa coast ul 
Harbours of India report by Mr Robertson 
on 373 374 

Hardib Mr on geology in India 209 
Ha-rdwick Colonel visits Srmag ii 79 343 
Hardwick Geneial meteorological obscrvitions 
by ^^76 

Harringion Captain lepoit upon an in&ciip 
tion m Ganjam 25o 

(13441 ) JI 


hills 248 

Harmvn Lieutenant levels in the Madras 
Presidency taken b\ 136 m the Duffla 
expedition 173 17c> 

H u Ris Ml survey of the Oiissa coast 44 
Ilvrris Mr G A woil m Assam and death 
130 

Hareoid Serjeant foimerly in the Ahyssinnn 
Expedition assisted m the ph>togiaphic work 
m observing the transit of Venus 340 
Hastings Marquis gave the name of Gieat 
Trigonometiical Sui\ ey 70 
Havildae journeys to Bad ihshan and Dai wav 
lo7 lo9 

Haw i INS Captain journey to Agra 1 
Hearsll undci Cip tain Webb on the G inges 
survey 80 iisits Mansaiowar lil e 347 
Heath Mr iron comp my foimed in Madias 
hj 223 

llEAmcoTL Captiin (R I N ) suiveys m the 
B ly of Bcngil 28 with Phayre s mission to 
Ava 29 his chart of the Bay of Bengal 29 
his wind md current chait 36 
IIiAvisiDi Captain his latitude ohscivations 

137 measurement of chfiference of longitude 
by electiic telCj^raph 137 m charge of the 
pendulum ohseivations 141 142 

Hlbi r Bishop his account of the seven pagodas 
2 A 

Hlmaiitl in India ”23 

III NDLRSON Di his worl on the Tail and 
mission 3^2 

IIiNNLS&iY Mr IRS, icmcasuieincnt of the 
Bangdloi base 126 m chaise of the com 
putmg branch 143 his set vices 143 verih 
cition of the stand uds of length 143 photo 
zincography mtioduced by 176 volunteei 
meteoiological leportei 292 ohscivation of 
the tiansit of Venus 339 
III Rin 1 1 Ciptain llimahyan Suivey 81 343 
report on the Sawal ihl s, 209 m ch iige of the 
Tucknow observatory M2 3 ”8 editoi of 
Gleanings in bcienco 242 his \icw of 
Himalayan geography 344 345 
Hlrschli Sir John his ciicular suggesting 
horiry meteoiological obseivations in India 
276 283 

Hlr&ciili Lieutenant F R S on the Sutlej 
senes 124 at the Cape Comorin base 127 
latitude observations by 137 observed eclipse 
of 1868 137 longitude by electric telegiaph 

138 139 

Hi SSI A Colonel Madras Re\enue saivcy 190 
suivey of Wyniad 190 succeeds Colonel 
Piicstlej 193 

Hill Captain 1 hoi old on the S Malancha 
senes commenced the Coast senes 10/ 

Hill Lieutenant survey of Kosi v illcj 133 
Himalayas mcasuiemcnt of peaks by Colonel 
C 1 iwfoid 80 height of peaks according to 

h 
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INDEX 


Himalayas— 

Ileibcit <md Wtbb 34j siuve> by Hodgson 
and Herbert 81 Nortb east Himalayan senes 
94 104 106 severe sei vice on 104 height o£ 
peaks fixed by Sn A Waugh 105 Noith 
west Himalayan senes 108 Holies woik on 
210 geology 211 226 231 tructiueoi 34" 

journeys of Italian missionaries 343 Ileiberts 

view of Himalayan geogiaphy 344 tiavelleis 
in, 3 15 views of Hi Hoyle Gcner il Cunning 
ham H Stiachey 346 discussions on the 
limit of snow line 347 views of Di Ihomson 
347 views of Mi Hiian Hodgson and Dr 
Iloolei 348 of Mr Tieliwney Saunders, 
3o0 3 j 3 litei tiiveller and wiiters 3ul 
3o2 3 j 3 si etch of the system explained in 
the intioductioii to the woik on missions to 
Tibet 3^3 irticles in the ‘ Geogiaphical Ma 
gazme 3 j3 

Hindustani dictionary Shakespcai s Jonesian 
system adopted foi 38 j 

Hi SLOP Bev & on the ^tology lound Nagpm 
208 papei on the coal fields 
Hoard Lieutenant ordered to huivcy the 
Jumni 57 

IIonasoN Ml Bnan icsearches mlSTepil 34^ 
his views of IlimiUyan geography 348 his 
woil s 348 (pioft) 

HodCiBON Colonel Suiveyoi Geiiei il 80 92 
his Him il lyan suivey 81 343 used Ins own 
instruments, 199 astumomical ohseivitions 
327 notice of 328 {notO dcsiie to lie en 
trusted with the public ition oi the Atl is ot 
India 40 j 

IIoi COMBI Lieutenint murder of by the Nagas 

173 ! 

IIoiDioii Captain smveys in Gwalior and lonk 
169 in the basin ot the Godavari liO 
IIORSBinioir C iptain chaits of, 9 notice of 9 
10 16 newcditim ofhis duectory by Captain 
Taylor 44 survey of iivoy pulfiished by 
u2 his appointment in the Iiidi x IIouhc uid 
notice of 404 death 40C 
IIOOOrllLl (^66 IIuoJi ) 

IIooiCLR Sii Joseph K C S T C B Hunimu 
htes m Iibet found by 2‘’6 meteorologic il 
observations by 277 geogr iphieal diseoveucs, 
343 345 his views on Himalayan geogiaphy 
348 description of the Kymor hills 361 Blora 
Indica 369 

IIoMPRAY Mr on the coal fields of the Damodar 
valley 209 

Horary meteorological observations 276 283 
at Madras, 280 at Dodabetta 281 by Drs 
Gilchrist and Mouat 284 at Bombay 288 
Hougiiion Lieutenant (BIB) diaftsman of 
the Persian Gulf survey 12 23 
Hubbard Mr Egerton MP speech on Indian 
meteorology 310 (note) 

Huddart Captain marine surveys of u 
Hugel Baron von exploration of Kashmir 345 


Hughes Mr Geological smvey on the area of 
coal fields 218 examining Jherria and Bar 
hxbari coal fields 220 at woik on Waid i coal 
fields 22® with Mi Blanfoid m the Central 
Provinces 230 

IIucLT Biver suivey 9 Lloyds survey 27 
Heathcotes suivey 28 ®9 survey of shoals hy 
Lieut Coghlan B N 49 i eoi ganisation of the 
suivey 53 map by Mr May 97 map by 
Chailes Joseph 100 tidal ohseivations 313 
Hulton Dr account of the I^uii i Muiia Isles 
19 hisdeith 19 

IIuMBOiDT Baion his woik on Cential Asi i 349 
I Humi Mr Joseph stitistieal detuls exiled foi 
respecting the Indian navy 39 
IIuNiLR Di industrul school at Midi is 2jo 
Hunjer Di loutc siiiveys of 57 metcoiolo 
gicil observations 277 account of Jiibings 
instruments 326 3®7 

IIiTNaLR Di W^ LL D investigation of tlic 
connection between sun spots and lainfxll o06 
oigamsation of the statistical siuvcy of Indii 
377 system of orthogiaphy of nitive names 
30 j to 398 

IluiiiLAONG Meiidioiial senes 93 103 
IIuiiRieANi s C S'ce Storms ) 

lluitbx Lieutenant 7 8 

IIuiroN Ciptam on fossils of Spiti valky 211 
on limit of snow line m the Him lUy i 347 
IIwiNlirsvNG Chinese pilgrim 2(1 342 3 j. 
Hy ROMLiJR Captun Ivatei s 63 (note) Mi 
liaill s 27( Di boxbesW itsoii s p ipei on *.3() 


iMiii Di memoir on the Nail) xdi 3()2 
Indian N vvx 14 to 3 ) its sei vices 38 histoiy 
of 3 ) (note) 

Indus senes 112 

Indus suivey s work of I k iiten int Wood 20 22 
flotiU) ”2 

Indus mer system desciiption by Genet il Cun 
niDchim 34/ 3 ju 

iNfaCiii uoNS in ludii 239 2uJ Colm Macken 
/le s collection 241 2tj9 m cave temples 2jS 
m Madias 1 residency 2u > 259 
Inst RUJ vu NIB foi Majoi Lambtons survey 63 
injury to theodolite i ep iiiedby Majoi Limbton 
67 brought out by Colonel E^eiest 84 89 
199 accident to Ciptainllaig s theodolite 130 
ainval of Colonel Strange s zenith sector 137 
instruments designed by Colonel Stiange 138 
140 pimciples of supply 1 98 Colonel Ilodg 
son usedhiB own 199 Mr Cushing succeeds 
Colonel Stiange m chaigc ol 206 account of 
Jai Sings 326 ( See Baxxrow Syud Moiisin 
Strange ) 

Irawadi liver suivey by Ileathcote 29 by 
Wood 57 re iched by Wilcox 99 fossil re 
mams on banks 211 Dr Oldham on 217 
Iron ores in the IChasia hills 217 extent of 
iron pioducmg minerals m India 223 desenp 
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Iron ores — cont 

tion of ores 223 iron company m Madras, 
223 2*^4 m Kumaim, 224 Buiwai 224 Mi 
Bau rman s report 224 views of the Geolo 
gical suivey 224 
Itkuri coal field 219 


Jabalpur senes 131 

Jackson Lieutenant survey horn Midnapm to 
Nagpui 82 

Jackson Mi Lowis meteorological statistics 306 
J ACOB Majoi astro nomei at Madias 6^ {note) 
330 levised the Bombay Longitudinal bciies 
92 notice of 330 doith ol 331 his plan for 
an astionomicil obscivatoiy on the Bombay 
side of India 339 

Jaoarnatii examples of Bengal architectuie 
loimd 256 

Jaina religion leseiiches of Oolm Mackenzie 
74 temples it Abu ins ciiptious translated by 
Wilson 239 irchitcctuic 2^7 
Jacoulmonx M on locks 111 Lew ih 208 tiavels 
in the IIimala>i 34^ Naibida 361 pi luts 
collected bj 369 {7iote) 

J VI SiNC the istionomei 3^5 to 327 
J All UR memoii by C iptam Basevi 1 ^ ^ 
Jalalabad topes 2,2 
Talangi iivei map of 97 
J VLL VND VR Doab suivey by B1 igiave 110 
Jaml«, Lev II D obseivcdlhe tiausit of Venus 
339 

Jameson Di in chirgeof Sihiranpm gaidens 
368 

Jai 1 vn Nivigitm^ Lieuienani LL Miiim. 
Suncy DepiUinent 48 {noU) suivey of tlu 
Linj^oon iivei .0 of Al j ib ^0 A ofMoul 
mini o2 

J A YAN r A hill s III VC} 1 G 8 

Jlrvis Majoi hifi ittcmpt to succeed Colonel 
Lveiest is buiveyoi General 91 his suivty 
of South Lonl an 100 his memoii on the 
smveys of Indii 101 notice of 101 (wotc) 
tr mslatoi of Ilu^^el s travels 34^ {note) 

Jlssor w oik on by Mr Westland 360 
Jheria coal field ^>18 220 232 
JomiiuR Meridional senes 132 
Jog I Tila series 114 
Johnson Captain suivey of Bhopal 81 
Johnson Mr m the L ishmii survey 13^ visits 
Khotan 133 

Johnson Mr with a party surveying A^i a sent 
to undeitake a cadistial suivej of Patna and 
Gaya 187 

J oiiNSrONL Colonel with the Ilaz ua I leld Poice 
169 his suivey of Bannu and Derajit 187 
Kohat pass 187 

Jones Sir William his interest in Indian anti 
quitics founded the Asiatic Society 237 dis 
covery of a date in Indian history, 240 his 
system of oithography 38^ 
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Jonesian system adopted by various authorities 

38u 

Jones Mi on coal fields 209 

Joip Captain deputy Suiveyor General at 
Bombay 92 

JosuH Ml Chailes his map of the Hugh loo 
JuBAL Straits of suiveyed by Captim Marshall 
15 

Jumna surveys of 57 
Jyntla Hills {Sec Jayanta ) 

K peal 114 

Kach coast of Middletons suivey 9 Grieves 
suivey 22 laylors survey ^5 survey hy 
Colonel Monici Williams 82 fossils in 211 
^^30 234 bii Biitle Preieon the Ban of 214 
itpoit of Ml Wynne on the geology of 231 
tidal obseivations in the gulf of 319 
Iaailas peak height fixed 133 
Kalian v observ itory 89 
Kangpa geology by Mr Medheott 2^6 
lO 11 vein base lino 111 survey by Carless 22 
suivey by Grieve 22 tidil observations It 
316 mcteoiological observations at 288 
Iaarvki UR hills geology 220 
Kaiakor AM piss reached by Dr Jhomson 34^ 

IvAit VMI UR A coal field 219 

Karara Meridion il senes 93 103 
Iavihabari coil field 219 220 
Kviiricivc 237 
IvvRNAr lock 227 2^8 

IvviKwiivti Siuvcysbyl-clix Tones iml Sdby 32 
IvvsniuE saivcy UJ 120 132 Jiequemont 
and llutjcl m j4j e,uuB completed 13“ 
dcscuptiott of templeH 267 
IavivuMinar 239 

IvAnjt C iptiin las tnin^ulition icioss the 

pdiiiisiili 67 His hy^iomcki 63 
Ivviiwvi toifli- suivey by J lent Bhu 6 and 
Wliiti loci >0 suivey bj C oust ible aid Slifh 
2 bj- J i)loi >j huivey by C olontl Moraei 
Williams 82 the lopogiaphu il suivey of Uf 
Kaae C iuiton Isq on fossihferous hmc 
stones m feouthem India 213 
Ki vitNS Rev T J picjohistoric lemims m 
rmnevelli 2f9 

Ki aping 1 Colonel collection of fossils m the 
Larhidavallej >08 Bmwai iron works undci 
the auspices of 234 

Klllan Mr completed the Rahmi Mendionnl 
senes 123 m chaige of the Sambalpur series 
131 

Iallling- Captain voyage of 1 journal 3 
Killi Mr on the Midnapui suivey 187 
Kpmi THORNE Lieut (RIN) mtheleisian 
Gulf survey 12 his paper on the voyap,e of 
Neaichus 12 

Klals William his suivey of Dindigul and 

Madras 76 of Coimbator and the Nilgms 77 
Klis, Captain, his quarrel with Lord Valentia 7 

2 
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Kha\pis[tjra senes 106 124 
Kiiasi\. Ilills survey 168 174, 1/8 geology 
217 iron 217 Numraulitic limestone 217 
coal 219 Megaliths on 249 
IuIOTA^ visited by Mr Jr hnson 133 
IviNGr Mr ’VVilhxm Geologic il Sun ej- oxploi 
ing the coal fields in the Godavaii valley 23 
discovered the most soutliein coal field at 
femgarcni 2'>3 in Midias 227 tiacm^ the 
bound iry of Ivainal and Cnddapi rods 227 
repoit on 2 8 leotiires on geology at Madi is 
2 8 m the Tungabadia V illc} 228 discovciy 
of stone implements 232 
liiRKi Colonel his woik on Nep il 343 

IvisiNvu^ei (6^6 IvRisiisfe ) 

Ivinoi Captiin IMiikhim Ins cxeivitions at 
biianatli 2i3 his ^^orks 241 (wote) 

Ivi AiRoiir mip of Cential Asia, 349 
IvNirni Captain M & Journal of his Aictic 
voyage found in the India Office 3 printed 
and edited 412 

Kn-o\ Ciptun sunc} of the Sundaibans 0 
Ivor ecu (JL Iluboiii plinhj' Mi Chapman 40 
KoRVNcrBa} suney by Miclnel Joppuig 6 
by Tieut \yauen 7 (•yee Coconvda) b}- 
Ciptun Tiylor 34 
Kosi Valley siiivey 131 

Kiiisiivv pidcnstoiic iiniuiis 2 0 suive> of 
nvei by lopping 6 

Kumaon surviy by Webb 81 mil Guihwvl 
coinnicnced by Ciptun Cutei 133 uou oics 
‘>23 2 >4 3‘> 

KunnABAiti coal fidd ^10 
Kukx 1 Muria Islands 19 
IvUREACHriS ((SV’6 IVARACni ) 
llUKSONDVS MiDIIOMDVS WOlk Oil Bijapui 
published at expense of 2o9 
KuiubMinvu :)8 

Kyd Mijor map of part of Mysox by, 7 
IvYD Captain Times tidil obsciv itions, 311 
notice of 311 («o^e) commenced the Bot mi 
cal Gardens at Calcutta 3Cu Qiote) 

Lacam Ciptam miime siuvey of 
Laccvdxies suivc}^ by Wedgboiough ^ by 
Moresby 10 by belby 2 
Lamb Lieut (BIN) survey of ports south of 
Bombay, 24 

LAmbl T)r abstiact of meteorological iCListcrs 
278 ^ 

Lambtoit Colonel notice of GO 62 his pio 
posals for a tiigonometncal suivey 63 mci 
surement of the first base line 66 pieliminai j 
hboiiis, 66 second base in Mysor 66 com 
mencement of the Gieat Axe 67 repairs 
iniury to the theodolite 6/ enjoyment of his 
work 69 his difficulties 69 want of offici il 
encouragement 69 minute of the Go\crnoi 
Geueiil 70 desciibcd by Everest 70 dcitli 
71 hib WOlk 71 72 notices of 72 hxs 
sjbtcm 102 levision of his WOlk 1 6 


I ^mbton s 1 cik 1 inge 77 
Lixcisiiix Sir J line Ins fiist\o>i?c 1 his 
manusciipt louriials lost 3 publie ition of his 
voyages 422 

I AMi Mi on the Midnapui suivej 187 

I ANi Mr Chirles completed the eastern end of 

the Ilimil i^an senes 10 106 on tl c Gie it 

T oiigitudmal senes 108 begins the Li&tein 
Irontiei cues 1 9 levelling opei itions 136 

Lvrminil Lieutenant tiiingulition m Assam 
129 

LvrLRin Ciptun Nouhold on *>1 213 re 

ports on in Oiissi 219 non obt lined fiom 
223 

Latixudl observ Itions in conn xion with the 
tiigonometiieil points 137 
L iu( 111 ON Colonel sun c} of Bomb ly town and 
h 11 bom by 1 )G 

Lawilnci I ord put a stop to the hi t VichcLO 
logic il sui VC)' 26 

I I AWRi NCI Captain II Leienue suivey iii tin 
Doih 97 

IiAcir Ml 1 y Surveyor uith the Lu h ii 
expedition 1/2 

II Ai> mes in Ch itisguh ‘>30 
I r L Loo 3 mice 

Tx M TiiNO opci ition 11 > 13 j n( 

Timis IieuUnuit smve^nn on the Mcstcoist 
33 

InvsA jouiney of the Pandit to 149 
LiBKAia of the computing bi mdi of the Gieat 
iiJgonomctiie il hiiive y 14 geologic »1 33 

lie iiiiioubi s h ts of piepaicd In ]\ti Ciiiin^ 
ton 48 ; 3 

Lknxii (S//CoAr Gcnci il Cnrn n) 

I iiiio( ituixic branch of the Siiive^oi Otneial s 
office, 176 

Ttoid Captain, surveying nndei D unci J oss, 
11 Mimic Survejoi Gcnei il 7 se i fice 
of the bund ixh ms 2 Chitta^on^ inci 27 
Too Books destiiiction of m the India Office 3 
ro< AN Ml C executed the Chaiidi\is Men 
dion il seiies 104 uid pait of the N 1 
Him day m senes 10^ 106 dc ith of 10^. 
looAN Mr G on the IsT W lljmila)ui seiies 
lOS It the Chuch bise 110 his death 110 
Lohar V. Hematite iron near 2‘>3 
Longitujdi of Madias 64 6 86 

loNGxxuDL measuxement of difierence of by 
electric telcgnph 137 138 334 
Longitudinal series of the Great lugonoine 
tiieil survey Calcutta 81 Bombay 71 92 
130 N J TTiinalijan 94 104 severe ser 
vices on 104 completion of 10 106 N W 

Him day in 108 Great I ongitudinal Series 
W section 108 Bamnad 127 I ast Cal 
cutta 128 Bidir 131 

Love Ihomas Mb journal m the India Office 
3 

Low XieutcBint C U (IvIN) Ins liistoiy of 
the Iiidi m N ivy 39 (riafc) 



TNDLX 4171 


Tower Circle of the Revenue surveys 187 
188 

I UBBOCK Sir John on tid il observations 312 
Lecknow Obsenatory 328 visited by Colonel 
Stiange 114 
Lushai SLuvey 171 1/2 
XiUSHiNGToisr Captain R N Comniandei in 
chief of the Indian Navy 24 2o 
Lydi I KT R Ml R Geological siiivey revi 
Sion of the tcrtiaiy locks of the Punjab 226 
Lyill Sii Chailes Bait on the Allah Bund 
214 

I YNcir Captain 11 B C B (R I N ) in the 
Icrsian Gulf smvey 12 on the Mildnc 
siuvey 16 Mtsopotamuii smvey 30 
T■lo^ Captnn sciics of arclntectmal photo 
giaphs m South Indii 246 of Tama temples 
2o7 

Macaulay Iiuitenaut suiveyiiig on the coasts 
of Kach and K itiw ii 2o 
McC \.Y Ml Suivejoi with the Lushai expedi 
tion 1/2 

McCLEiLANn Di geolOj^icil repoit 216 his 
meteoiologicxl tables 27 J 
McCluer Ciptnn suiveys j \oyage to the 
lelew Islands u smvey of put of the New 
Guinea Coast 6 deithof 6 
McCullvgh levelling in the Madias Presidency 
136 Mysoi smvey 17o 

MeCuLxocii r leiitenant in chii^^e of the Gujiat 
siuvey 13^ 

M ecDON VLD Lieutenant Rodei icl on the Bad ion 
Meiidioual senes his death 03 107 
]\rvcDONViD Colonel with the Lushai evpedi 
lion 171 

Micdonud Ciptam on the Mikhvc smvey 

MvcGiil Ml on the Gieat I oiij^itudinal 
senes, 108 

MvoGrlgor Colonel Gazetteers of Cential 
Asia by 3ul 

Mvcklnzii Colonel Cohn Ins siuvey 61 73 
Siuveyoi geneial 74 80 Ins antiqu man col 
lection /4 240 ‘^41 

MvciiNTOsn Sii Junes foundb the Bombay 
blanch of the Asiitic Society 237 
MacLlod Colonel explonnj^ jouiney of in 
Buimi 99 413 

MvcMurbo Geucial on Smd 214 
Maciiilrson Captim on the Ilaidiiabacl sur 
aey 100 

M\ddock Sir Ueniy injudiciously dUj, into the 
S inchi Tope 2o0 
Madris Botany 368 

Geology 227 2'^8 
5 Iron Company 223 

Jom nal of Literatui e 2 3 7 
Maps 191 manuals (distnct) 380 
(note) 


Mvdpas Meteoiological ohsenations 280 29 
332 

Revenue survey s 1 88-1 93 
Obseivatoiy 64 

Military Institute I 0 i1 333 336 
T ime signals foi shipping 334 
hr tni vs Co ist senes 128 
Mvnu-Rv siuvey 76 

Mvgvdiiv icscaiches of Genei il Cunningham 
263 

MAGNLriG obseivations at Bombay 339 On 
laiidimn 33 338 

Muivnvdi Ri\ei 363 

Mvisei Colonel aiehmlogical researches 241 
It the & inchi lope 2^1 

Mvlabvr siuvey /6 piachistonc lemains 2t8 
Mervccvshoil 20 

M VT \Neii V Mciidion il sciics 9 3 104 107 
Mvlcolm &ii Chirlcs Commaudci lu chief of 
the Indian Navy 14 23 

Malcoimson Di on basalt m the Dcccan 212 
214 

Mvldivi Isles suney By Moieshy 16 memoir 
on 17 

MvTLr bii C account of Elloi i Ca\ es 240 
Mai LI 1 Ml Geologic il siuvey exploied the 
Kota coil held 222 22^ Nagi Hills histoiy 
of the Vindhy in locl s by 22a eollectin^ 
Him ihy an fossils 2^0 ° 

Mai wv siuvey 171 

Mvnvr Gulf of siuvey by lowcll inaEtheisey 
17 by Ciptiin Pranl hn 18 leconiioitied 
bv( iptiiu Bianfill 1 7 Stiff Commandei 
Ellih oO Mr Chapmin 49 
Mangaiur Mciidionil senes 130 
Mauiiur smvey by lembeiton 99 lecent 
suiveys 171 

Manning Mr 1 public itioii of jouin il of 420 
Mvnsiit Oiptiin K N smvey of Stunts of 
T uhal 1 f 

Mmuu o( Suivejuio by Colonel llimlher 117 
foi Madi IS distiicls 3 SO 
Mais (S'tC AtLVS OI Inuiv GLOGEAlinClT 
Dli viirivii NT ) 

Mai Mounter appointment of iii the Geo^ia 
phic a Department of the Indi i Office 412 ''hib 
woil J-lj 417 4^0 

Mvkvtiii Dictionaiy the Gilchiistian sy tciu 
adopted for 388 
M VI CO Polo (See Yuli ) 

Mvrinl surveys 1 ct seq discour igement of 
stopped 38 futile aii lu^cments 40 
ui^ency of resumption 42 Suiveyois j^enei il 
8 10 ^7 ofiicc iboli&hcd 28 Superintendent 
of and new Depaitment 4^ 417 suiveys 

required 46 duties of the Department defined 
47 staff 48 (note) first report 48 
Mvrkham Clements R CB IRS report on 
Wynaad 364 on the inland navigation of 
Tiavancoi 364, 373 (note) on the effects of 
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MAPI HAM Clements — cont 
the destmction of forests m India 373 {note) 
mchaige ofthc Geogiaphical Depaitment 410 
piepared the 1872 ind 1873 Moial 'indMateiiil 
Progress Eepoits 415-419 woik on Tibet 
420 (and note) farewell to the Depaitment 
423 

Mahshali I leutenant (E IN) survey of the 
Andaman Islands 34 

MinsiiMAiyr Mi an advocate of the Gilchiistian 
system 398 

MvnrABiN Coast suiveys 10 
Mahtin Ml Montj^omeiy publication of M i 
di as memoii s 7 7 of Bengal statistic il siu vey 
378 

MisrETiNr Nevil Astionomei Royal letter 
from cheeicd Colonel Liinhton m his aiduons 
■v^orl C9 

Masson Mi exanniiation of Jalalabad Topes by 
253 collection of coins 260 
Mat V.BII VNGA rivei map 97 
Mittgiian Captain Maime &ui\eyoi 8 
MAVAiiiurvM 240 2o3 

MixnrLD Ciptani 7 with Loid Yalcntia in 
theEedSei 8 suiveymg the Bay of Bengal 9 
M vxwELL Capt im on the Bonaies Revenue 
feuivey 97 

May Lieutenant (RIN) suiveying with Cap 
tarn Selby 2^ and Tayloi 35 
Mav Mr J S maps of the Hugh and other 
Bengal n\ as by 97 

Medic a Offictis mcteoioloj^ical legistus kept 
by 21 ^ \ 

Mldiicoti Ml H } Geologic d Suivcy in 
Cential India 22.^ examination of Sawalakh 
hills 22 j 349 and Kan^ia 226 on 9 eh 
efflorescence, 226 Supeimtendcnt of the sin 
vcy 22o 

MrniicoTT Mr I G Geological Suivey 210 
on the j^eoloj^y ofCittick 219 examining 
Karhahari coil holds, 220 in Assam 2‘’0 
Mohpani coal fields 2 « m the Naibada 
valley 224 229 ifMsion of tcitiaiy locl s of 
the 1 uii] ah 

Mna AN Coast suivcy Liouteii int TIaines 12 
Lieutenant Giidlcstone 43 now chart by 
I icutcnant fetific 14 

Meltilib Cnptain a B on Kashmir suivey 
121 in Central India 167 177 
Memoir on the Indian sun eys 422 
Mergxji Archipelago Lloyds suivey 27 to be 
visited hy Captain Taylor ^3 
Meridional Slru s (vee Great Arc Series) 
designed by Everest from the Calcutta Longi 
tudinal Sene 93 Calcutta Meiidional Series 
104 ^ecBuDAON Eangiiir Amua Karara 
Garwani Gora IItjrilaong Ciiandwar 
Parisnatii Malancha Pilibit South Kon 
kan series, 106 Khanpisura series 106 
Coast senes, 107 114, 125 Indus senes 


Meridional Series — co 2 ii 

112 Jogi Tila senes 114 Guihagaih 
scries 114 123 Aiumlia senes 114 Sam 
halpui series 114 Rahun senes 123 Ban 
galoi senes 127 Biahmaputia senes 128 
Mangalm series 130 Jabalpui nnd Samhal 
pui senes 131 Jodhpua senes 132 
Mesoiotamian suivey 29 33 recovery of 
lesultb 412 

Meteoric stones large collection in the Geo 
logical Museum at Calcutta 233 
Meteorological ohseivations then impor 
tince 276 hy Colonel Peaise 2/o hy Tiaill 
Pnnsep Plaidwicke Colvin Dm and Baler 
276 horary suggested by Sii J Heiscbcl 
276 by Hunter Eveiest Cunningham Ilool er 
Stracbey Royle 277 Di Iamb 278 Messrs 
Schlagmtwcit 278 at the office of the Sui 
veyor Gener il 278 ^^79 Di McClelland s 

tables 279 Boileiu at Simla 2/9 280 at 
Madias Obscivatoiy "^80 at the Dodabetta 
Obseivatory ‘>81 on the Nilgins 281 at 
Trivandrum Obseivatoay 282 at the A 
gustia Peak observatory 282 283 Di Gil 
Christ s 281 Di Mouat Di Arnold Smith, 
284 Colonel Sy kes s papeis on 284 28„ 288 
289 Messis Nortons at Bombay 284 Cap 
lam Mine im s 284 Dr Bmst 286 Mr 
Oilehar 286 Di J Muiiay 287 Mi C lai 
shersrepoit 290 m theMidias Presidency 
29 J m Bombay, 29) 296 30. necessity 

for a uniloim system and central contiol 287 
296 observations m 1873 302 statisties by 
Mr Lowis Tael sou, 306 enumei ition of 
stations, 308 houily at Madrib 332 ob 
seivatoiy it (iilcntti 30‘> icpoiteis ap 
pointed 291,292 293 307 
Middli ton Sir Henry his voyage 1 his MS 
journal lost 3 

Middleton T leuten uit smvey of Tv ich 9 
Midnaiur Mil vey s by Captain Seonce Mi 
Kelly Ml I me 187 
Mil I r VRY Institute of M idr as 7 . 77 
Minciiin C iptain meteorologieil ohseivations 
mWyiiiad 284 
Mining ( Sec Coat Iron ) 

Missionaeti s publication of native books m 
Roman cbaraetei by 387 
Mm/a journey of to W iI ban 1^6 
Mitander Ml Swedish metalluigist at the 
Burwai non woiks, 224 

Mojeswortii Ml adopted the Gilchristian 
system for his M irathi dictionary 388 
Mongrili I Captain, smvey of Caiiari ,8 
Montoomerii Colonel PRS at the Chuch 
base 110 at the Karachi base 11] chaige 
of the Kashmir survey 113 121 133 349 
trims native exploieis 148 149 168 349 
at the Pans Geographical Congress, 419 his 
death 427 
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Montriou Captain (RIN) Diauglitsman of 
tlie Indian Xavy 33 smvey of tlie ports 
outTi of Bombay 24 sm\t>mg in the Bay of 
Bengal 27 in chaige of the Colaba obsei 
vatory 287 his tidil observations at Bombay 
313 

Mooecroft Mr Himalayan tiavels 343 347 
Mom VNi coal fields 219 222 
Morvl and Material Proobess Reports foi 
1873 and 18/4 account of 415-419 
Moresby Captain, suivey of the Taccadives 
Red Sea survey 14 15 snivey of the Mai 
dives 16 suivey of the Chagos banl 17 of 
SayadaMalha 17 of Tavo3 .2 
Mori AND Captain on the Ilaidar ibad survey 
100 

Moiland Ml in chaigc of the Bombay oh 
scrvatoiy 288 

Morrii sons Lieuts then survey of the bnndai 
bans 81 deaths 82 

Mouat, Dr lioiaiy metooiolot^ical obseivations 
tal en at Pangaloi 284 
Mounteord Lieutenant snivcy of Flloi 77 
Muhammad i Hamid the first native cxploier 
his death 149 

Mulg-eave Lord histieatment of A Dalrymple, 
404 

MxJLiriRAN Ml lesumption of Ilxidaiabad sur 
vey 119 in the Uppei Godavari district his 
death 167 

Mullah his ■)ouiney to the BarOj^lul pass 160 
Muli ins C ipt un P E iccount of cyclone in 
the Madiis Piesidency 3b icpoit on in 
sciiptions m Nellor, 

Munipore ( Manii UR ) 

MurciiisoN Di editoiofDi Pilconei s pipeis 
210 

Mum Ai Ciptiiii fiutvey in Rcwih 168 
MirRRAA Di Tunes MetcoiolOoical obseivations 
m the Deccan 287 

Ml SOB, map by Colebiookc and Kyd, 57 snivcy 
by Colin Mackenzie, / 3 survey parties or 
gani/ed foi 17o aicbitectme in 2o6 QioU) 

^ uettcei 362 

Xaoa Hills, 172 miiulci of Lieutenant IIol 
combe by Hi gas 173 coil in 222 
Nagpur survey 98 119 

Nain Sing Pundit Touiney to Lhasa 149-1 c»4 
to Thok Jalung gold fields 154 thiough 
Tibet 162 retirement 16^ 

Narbada report on wild country near souices 
by W-iugb and Rcnny 98 coal in the v illey 
of 209 219 2^2 iron 223 224 geography 
of the valley 361 repoits on 362 
Nasmyth Captain at Karachi base line 111 
in charge of the Gujrat suivey, 13»^ his 
death 1 35 

Naiive Fxilorers (S'ec Explorers ) 


Nvvy Indian 14-39 history of by lieutenant 
C R low 39 (7iote) 

Nearciius Voyage of paper by Lieutenant 
Rempthorne 12 

Neil Dr A Meteoiological reports in the 
lunjab 291 

Neilghlrrtl Hills (5ee Nilgiri ) 

Neilt Ml a CB architectuial photographs by 
2o6 (note) 

Nellor report on insciiptions in 255 
Nbpvl Colonel Crawford m 80 obstmctive 
Government 105 exploieis in 155 (^See 
Buchanan Kirkpatrick Hodgson) 
Nerbudd V (6ce Narbada ) 

Netherlands Government ariangement for the 
evchxngc of maps with 411 
Ni WBOLD Captain geologic xl lesexiches 212 
213 on latex ite 212 on blicl cotton soil 
213 his pxpeis 213 on the piojhistoric 

lemams m North Aicot 249 
Nlwboxd bii John loimdoi of the Madias 
I iterary bociety 237 

Niciiet son Ml Mastci of H M & Lhzaheth 
hifa plan of Bombay Hirbour 1787 13 (note) 
NieoLLS Captain on the fossils round bigai 208 
Nicolson Ml completed the laiisnath Men 
dional hcnes 104 sent to fix the position of 
Andaman Isles 1 

Nilc iri Hills discovered by the surve} ois Ward 
ind Keyes 77 niemoii by Lieuteu mt Ward 
77 suive} 190 gGolo^^y 227 pimhistoric 
lemims 248 249 273 meteorological obser 
Vitious 281 

Nixon I leutenant suivcy of poits south of 
Bombay 4 

Nizam b teiiitoiy (Sev Haidarabad ) 

Nori is T leuteuant on the suivey of Berai and 
Nagpur 98 

Norion Mcssis meteorological observ itions at 
Bomb ly ‘‘8 1 

Noi roN Beiij unin tidal observations at Bombay 
313 

North wisr Irovinois Revenue surveys 96 
07 the Cadastral suivcys IS’, 183 184 
Numismata Oriintalia new edition edited by 
Ml Thom IS ‘^Gl different parts 261 (9wte) 
Its importance 262 xiithois ‘’63 system of 
orthography 393 

Nummuiitio Limestone in the Suhman range 
‘’14 m the Rajpipla lulls 214 m the Rhasia 
hills 217 north of the bawalakhs 226 m 
Tibet 226 

Nursing ROW his meteorological observatory at 
Vizagapitam 294 29^ 

Oakls Colonel suiveys m connexion with the 
bon irrigation works, 187 
Observ ATOR iLS Madras, 64 6^, 66 329-336, 
340 Kxliani 89 Kalianpur 90 Lucknow, 
114 328 Bombay, 23, 138, 28a, 287, 288 
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Obskrvai?qiiies~co??/ 

339 Doclabttta 281 Tiivandiam 28^ 337 
338 meteorological it Calcutta 302 it 
Limbetli (Colonel Stian^es) 201 ol: Tai 
Sm^ 326-3*^7 ol Nuisingiow 294 proposed 
SoHi obseivatoiy 340 

0 DoNEr Ml Reicniie suivey m Arakin 119 
Ogle Mi suiveyoi with the Lusliai expedition 

172 

Oldham Di i li S Supeuntendent ot the Geo 
logical survey notice of 216 his lepoit on 
the Khasii hills 217 Eajmehal lulls 217 
'iccoinponied the embassy to Ava 217 views 
onindnn coal beds 2^^^ rcpoit on the coal 
lesoiuces ol Indi i 223 dlsco^ eiy of the Vind 
lijaniocls ^24 his sci vices 232 retiicment 
235 Ins list ol Indiiu eiithquil cs 233 3C1 
OiDiiui C in Mafias is i ^eolo^ist, 227 
Ins death ‘^28 

Oldium Di W on the lost iivei of the Ineli in 
dc&eit 3o8 on the distiict of Ghazipui 360 
OnvLii C iptaiu &ii Eobeit Rhf Commindci 
in Chief ot the Indiiii IN' ivj 23 his death 
24 

0 LI VI It Ciptun on the Ixc venue siiivey of the 
E W lioviuccs 97 

OiLiMi Ml Joseph 111 cliiige ot the Calcutta 
lon^itudinil senes 84 85 assist xiit to Sir 
Geoi„e 1 veust 87 

Ommann -i I lent siuveyin^ between Goalp u a 
ind the 1 r ihin iputi i 9 ) 

OitiiNxvT icpositoiy of Dah^mple 403 
Oiiis&v Coistsuncj 44 ol suivey 98 IGu 
latcntc of ’2) iiitiqiiities 2/ j 
OiiTiBAit Mr Astioiiom i it Bombi) 23 286 
287 

OimiocRVinY of Indnn piopei names 384 
systems of II ilhed iiid Sn Willnm Jones 
384 38 j Di Gilelnist s sj-sUin 386 scheme 
adopted by the Ivceoid Committees 387 the 

1 iinsep and lievelj in contioversy 387 sys 
tern f 01 the IS! W liovinccs levenuc suivey 
o88 loi sune 3 ois 389 system ol Iiofessoi 
Wilson 383 in Xhointous ( i/etteer JS > 
system ol Di 33 id^ti 391 system loi the 

Niimisnuti Oiientiln 391 Mi Biitoiis 
pioposil 3)j iction ol the C oveinment of 
Indii 3)o Di Ilmitei system 39 j-3J8 
OusiiiY Colonel his tinl ol Nub id i coil 
209 

OuciiTiRLOM Colonel siuvej of the Nilgin 
hills 190 

Oxus discovery of the souice by Wood 21 
Colonel lule on the geography oi the 3^1 

1 alamau coal field 219 
PALjLONToroGiv IisBici Conducted by Dr Sto 
hcAka ^36 account of 2rf4 
P IL LOMOLOGISlS ( S'ec SrOLIC/I A W VAGI ) 

P VLK Strait, suivey by Powell and Etheisej 17 


Palnai hills account of by Xieut Wild 77 12 
364 

PiNcirrr coil beds 2 1 
1 INDY IN dynasty *54 1 2.4 
1 VRisir Iieufc pipei on the mliuence of foie ts 
3/1 

1 iRiSNAiii Meiidional cues 93 104 107 
1 nil IS Mr W tide tables 31^ 316 317 

I i&eoi Niv Lieut KN Mai me Survey De 
p iitmeut 48 (fiote) 

PuNV Cad isti il suivey of undei taken 187 
Iaiw uu system (ScePuNjvn ) 

I Pl vrl b inks pi in by Capt iin Pi inklin 18 

t Pluisi Colonel his siuieys oj meteoiologicil 
obseiiations 27o 
Pi Gu suivey 168 
Pi LEW isles 5 6 

Pemiuriois C iptain Boilciii suivey of Mam 
pui ind C ich 11 9 ) 

Pj NDULUM obscivitions 140 141 
Ij j iM Isle in the Gulf of Cimbay fos ils 20 
211 

I I Rin Sii 1 1 hkinc notice of Asol a by 246 
Plr 81 a imp of byMijoi bt John 417 
PiRRivN Gun chut by McCIuer o survey 

commenced by Ciptun Guy 11 ofiiccis cm 
ployed m the sun ey 11 1 nglish policy in 
11 the fiist suivey J3 levision of the sui 
\cyby Const ibU iiul Stific 3. 
li 11 Its I lent suivey of Bomb iv Imboui 1 3 

I I in Y N ivi^ itiiij^ I lent B TNT M nine Suivey 
Depiitmeiit 48 (//oU) surveying Cocomidi 
Piy 49 

li util ’■'ll siippoitcd Mijoi I ambtou s pio 
posilsloi i in^oiiometiicil survey 63 
IbiioN Ml J succeeded Ciptun Hill on the 
Coist senes 10/ 

I XDDiNv TON C ipt un study of the law of stoi ms 
36 37 ^70 GeolCjjieil jMuseum bcj-iin hv 

233 

PiioiOGx uns of die S inehi lope of the 
Ami IV iLi &ciili)tLir(. s 2 . > C ipt im 1 1 ipe s 
seius m Midns 2), pupils at Madi m 
tinned m 2jj sines by ( iptim lyons in 
S Indii 2ob ol J ima temples by Messis 
Syl es and Dyci m Dhaiw u md My soi 

by Di 1 ij^ou 2^( (uoi() by Colonel Biig^^s 
2/6 2,b of Bijipm 2 jJ loi 1 leut Coles 
survey ®66 of Kashmiiim temples 267 
iergusson s list ol objects to be pbotogi iphed 
267 

Pnoiooi V.IUIC bi inch of the Gieat Irij^onome 
tiled Suivey 143 in the buivcyoi Gcneial s 
ofiicc 1// 

Piioro^iNCOGiiuin 143 14u 176 

luYfeic VL geography of India 341 (See Geo 

CEAIHY ) 

Picou Di irchiicctmal photo,,! aphs by 2^6 

IiriBiT senes, 9u 
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Pinching Lieut m the Persian Gulf suue^ 12 
in the Red Sea survey 
PiSGAON coal pit 222 

PLAYrAiR Professor reviewed Colonel Lainhton & 
work in the Pdinhuigh Review 69 
PoGSON Mr Astronomer at Madias 6u (note) 
138 meteorological obseivations forwarded to 
295 notice of 331 astronomical woil 332 to 
335 catalogue of stais 332 his detection of 
the comet of Biela 33o discovery of new 
planets 333 

1 OLiER Colonel desci ibed the Buddhist pillar 
Firuz Lat 239 

Pondicherry cieticeous forinations neai 213 
Poona meteorological obsei vations at 288 
1 opir VM Sii Home s iiliiig directions m the Red 
Sea 7 

Portuguese maps ind plans copies piociired 
for the Geographical Department 411 
PowriL Iieut RIX in the Red Sea siiivc} 
15 survey of Mil dives 16 smvey of the 
gulf of Manai 1 Indus Piotill i undci com 
mand of 2^ viecked when in command of the 
Memnon 26 

PRiCHiSTORic lemnins ‘’48 249 ‘’/d 
Ir^NiiiTA coal in the valley of ‘’19 
Prvtt Archdeacon on pendulum observations 140 
Premciiund RAMc^u^D his contuhution to 
waids the publication of photogi iphs of Ah 
medabad 2o8 

PitUNDLRGVsr Captain Ins account of the old 
fort at Arcot 2 jo 

Price Lieut translation of in ciiption in Ban 
dalkhand 239 

Priestley Colonel supemitendent of the Madr is 
Revenue survey 188 letirement 193 
PriNGLi Captain maps of Cainatic oG 
Prinsep Ldwaid A scries of illustiative mans 
by 37u 

PiUNSEP H Thoby supports the Cilchiisti m 
system 387 his contioversy with Sir C lie 
velyan 387 

1 RiNsri J lines on fossils in the X irbad i a alky 
208 notice of 242 editoi of Gleanings in 
Science ‘’8‘’ decipheis Buddhist insciiptionf. 
203 Sanchi lope 2jl collected nuini m itic 
publications ‘’o9 incteoiologic il obseivations 
b} 276 tidal obscrv itions 311 
I ULL IN Captain in charge of the Kitiwir sur 
vey 134 

PuLNEY Hills (See 1 aln ii ) 

I UNj IB suivcy of livers 21 Revenue Suivey*? 
latMan system 119 184 185 antiquities 
265 meteorology 291 

PuNNAE station (See TiNNL\rLii b ise Lnn) 
Pundit (-See Explopers NaNbrna) 

1 URCIIAS Rev Samuel His Pilgnmes 2 
PuRNA valley geology of 230 

Quadrilaier ii s of triangulation, 107, IP 


Rahun Meiidional senes 123 
Raineall Colonel Ihuillier on the at Calcutta 
2/9 m the Madias 1 lesidency 281 (JSee 
Meteorology) 

R VJ VMAIIENDRI sun cy / 7 
Bajmehai Hills coal strata ‘’16 examined by 
Dr Oldham 217 description of the coalfields 
218 fossils great extension 2^7 
Rwpipia Hills nummuhtic hinestoiie ‘’14 
R vjpuTANA survey 171 17^ 

Ram vs base measured at 7o 
Ramiswlram temple, 255 (note) 

RvmRvt essay on architecture ‘’54 
Ramnvd longitudinal senes 127 
Ramsden s zenith sector for Lambton s sin vey 6 J 
Rvngiiar coil field 219 
Ranghir Meridional senes 93 94 102 
RANcooNiivei smvey by Lieut Jan ad oO 
Rvniganj colhuics 209 coilficlds 218 221 
Ran of Rach 211 ' 

Rvpir Iieut under Captiin Webb on the 
Ganges survey 80 

Kavinsiiaw Mi disco\eiy of itocnptions at 
Bijiyanagir 239 

RAviitn Mijoi tianslation of tlie Tabikat I 

Nisii by 342 (mo/i) 

Kwiinsov Su Henry K C B ^yo^l on Central 
Asia 3^1 

Rat Pricinc 87 119 

Em Si i o\ unm ition of at the time of the 
Ivjptian expedition 7 mailing diieotions by 
Sii Home 1 opham 7 chait by Iieut Roboit 
White 7 14 lord Valentia s uish to survey 
7 MvcjhjMoieshvandFlwon 141^ publi 

cation of the chaits U loss of the original 
driwmgs 412 

El (UR (bliel cotton boil) studied by Captain 
Ncwhold 213 

Em cffloresocnce repoit by Mi Medlieott 
2‘>c 

Ei NDI I Ml issistmg c ipt nil B iiid lu his tid il 
obscrv it ions joo 

Eihnlil Miijor,4 )(, notiee ot his ivoik 
in the held .4 his maps of thoGmges iiid 
Biihmaputia A o. suivc)s ,, tailed to sup 
poit Lambton 69 is to position of Sun i.ar 

79 his woil IS a geo^iaphti 401 his death 
402 

Ej snil Lieut buivej of the N Eoiikin coast 
2v m the Bay of Bengil 2 ivith Ph tyre s, 
mission to Ava 29 

RrNNY rAiiYouR C ipt im assistant to Colonel 
Everest 87 measmement of the Dehia base 
88 finished the Budaon Meridional senes 93 
leport on the vnld countr:^ near the source of 
the N ub Ida 98 on the Malancba series 104 
at the battle of Mahaiajpur 94 assisted at 
the Sonakhoda base 106 commenced the next 
section of the Gieat Longitudinal senes 108 
letiiemeut 108 (rioie) geological work 208 
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EEVTNirii SuRTETS N W Provmces commenced 
iindei Colonel Blacker 96 97 M'1301 Bed 

fold siipeimtendent m Bengal 98 sjstcm of 
conducting 118 Patwaii system m the Pun 
3 ah 119 attempts to connect the Gloat Tri 
gonomctiical Smvey %vith the Bonihiy woil 
135 uses and importance of 180 N W Pro 
Vinces 181 Cadastial suiveys 182 Punj ib 
system 184 uppei and lowei cncles 187 
extent under the Goveinment of India 188 
Madias sjstem 188 to 19 3 Bombay system 
193 Ilaiduabad assigned disti lets 19u My 
sor 196 system of orthogiaphy foi 388 
KewjMI siiiicy 168 Jacquemont on the rocks 
of ‘^08 coal in 222 

Bice Mr Lewis Gazetted of Mysor bj 362 
PicnARDsoN Di exploim^ journey inBuima 99 
Riciielilit Captain of the feiamese Navy his 
sill vey of Sal x 52 

RiCETnorEiT Baron on Ccntial Asian gcogi iphy 
353 

Riddeli. Captim suivey of Phopal and Milwa 
171 

Ridele Lieut (RIN) on the Maldive suivcy 
16 

Rucxiie Captain J hydrOj^r iphci to the Last 
India Company 4 

Riitlr Cirl collections foi Ilimilajan geo 
graphy 349 

Rivers Liiut II on the South Ivonkan senes 
106 on the Auimli i sines 134 124 
Rivj 3 s mips of ( See G VNGi s Bi aemaputra 
IIUGLI IrAWABI RxiAGIRArin TlIAWOl Ma 
T iBVNGiiA Krishna Injdus Mesoiotamia 

ClIITlAGONG ) 

Roberts Mi surx'cyoi with the Jushu ev 
pedition 172 

Roberts Mi of the Niutical Aim line Office 
his aid 111 computing tidil obscix itions 321 
Robi I ISON Ml CL rcpoit on the h iihouis of 
Indii 373 374 

Robinson Lieut on the Maldive smvej 16 
Robinson Colonel his suivey of the Smd Sagii 
Boah 120 notice of lus seivicis Kl (iwif) 
Rock cur iPMi 1 1 s (AS/e Cavi Iimiijs; 
Rogiis Lieut commenced woik m the Gicit 
Ingonometucal fouivey at the Ban^ iloi basi 
1^6 it the Cape Comoiiii base 1^/ noilh 
section of the Bang iloi Meiidionil hciics l‘>7 
111 chaTtgC of the Todhpui Meiidional senes 
132 Fa&tern bind senes 132 
Rocfrs Mr Alexander on the miinmuhtic lime 
stone near Surat 214 

Ross Captain Daniel sur^e}s on the coast of 
China succeeded C iptain Court is Mai me Sur 
veyoi Gencial 10 11 method of surveying 11 
proposals foi tidal observations at Bombay 313 
Rossenroee Ml attended on Colonel Lainbton 
m his last houis 71 assistant to Colonel I vc 
rest 87 


Rossenrode Mr J on the Great Longitudinal 
senes 108 109 selection of the gi ound for 
the K 11 achi base 111 

Rossenroee Mr W C commencement of the 
Indus senes 112 on the Coast series 114 
on the Pastern Piontier senes 129 enteiod 
Buima 129 rotiiement 129 completed the 
Bidar T onj^itudmil senes 131 
Routt Survei s ^4 to >8 
Ko\biircii Di his botanical woik 365 his 
aiticles m the Onental Repository 404 
RoyieSocitti 1 11 dy recognition of the value 
of Colonel lambtons woil 69 injustice to 
Colonel Pverest uid his staff 91 lemon&trances 
of Colonel Pveiest igainst Iho conduct of the 
Council 92 pendulums lent h} 141 
Roili Di desenbed the Saw alal h fossils 210 
mcteoiologic il observations by 27/ on Ilima 
1 ly m geo^iaphy 346 S ih xi inpui G irdcns 

368 

Kunn 01 CuTdi (See Kan) 

Kussian Goveniment iiiarij^emont foi the e\ 
change of maps with 41 1 
Kyaii Ml at woik on the Sutlc) senes 124 
tnan^ulxtion to Port Cmnm^ 12 J on the 
Kura ion suivey 133 134 

Sadri Jama temple it 2^-7 
St Glorol Ml of the Geological Sun i^ 216 
St John M ijoi diffaenceof longitude hetweeu 
J ondon md lehci m ly eleclne tilegiipli is 
celt lined by 1 3S m ip of Peisia 43 / 
bAulvni^s of ( igi it then coins 260 271 
SiirAiUNurR Govcinmiut g lulens 209 3G8 
SvTiM non deposits 227 

SvrMONi) Colonel (Milituy Secieixry India 
House), oina^emeiitb for the publication of 
the Atlas of India 40 > 

bvLHnn smvey by Lient Blair 6 cives“of 
'"37 241 

Sati Ml scciet iiy tol Old Valiiitn Ills iicouiit 
of the cives of bilsette 241 Ins mibsion to 
Ahj-ssinn b 

buihVNri 120 217 fossils >31 232 
S\]\n ArniR sencR 131 
Samui 1 1 b Ciptiun m the Ni^a Hills 173 
bxNdii Ion (Buddhist) copy of mscnption 
diciphiridbyPimscp 243 >.() 2.1 ex mimed 
by ( encral Cunmiigh nil 251 c ists taken by 
Lieut Cole 266 

SATO1116 CapUm (KIN) smvey of the Antm 

coast, 19, 24 21u 

SANirARi Comraisbioners mcteoiologic il leports 
b},294 

Sankex Colonel on Cooig 364 
b ARACi NIC xrchitectuie 2 ;8, 2 j9 
Sarn vtti rums 2 j2 , 264 
Saraswati nvei 3u7 3^8 
Saris Captim voyage to Japan, 1, his MS 
journal missing, 3 
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India 413 maps hy 413 420 geneial cata 
logue 421 

SvwvLirn Hills discovciy of fossils 209 210 
geology by Mi Medlicott 226 
Saxion Colonel survey in Ginjam 119 168 
170 

S iirr C iptiin Touiiul fioin hiiando to Cochin 
Chinx (MS m the Indix Office) 3 
SoAYLAN Mr icpoitsb:j 109 
bcuLAG-iT^TWLiT Mos&rs theii volume on Indian 
meteorology 278 
SCINDL (S'tcSiND) 

bcoNOi M ijor suiveys in the Lo'vvci Provinces 
287 

Scon Mr Andrew suppoited Mgoi I ambton 
111 his proposil for i tiij^onomctiicil survey 
63 

Scott Colonel map of the Madias Picsidency 
191 

Scot i Major Do Couicy m charge of the Madias 
Hevenuo surveys 193 

SciTTLY Mr on the Iviran Meiidionil senes 
103 dcith 103 

Si LBY Captain (lx, I N ) survey of the mouths 
ol the Indus 22 of soutlurn pait of west 
coist of India 25 Xiccadives 2 j Bombay 
bmk of soundings 2, iii the Mesopol imixn 
siuv(j 0 32 1/ Kcovtiy of the lesults of 
his Mesopot iini in woil U" 

Seiiii s (liigoiionKliic il) (Sa I oncii ubiwat 
andMrnioiONAi ) 

Si vrN Pac on vs 40 253 2^4 
SrvALii s (^Scc Saw A i Alois) 

Srwrii Ml B leseirches itAmiavati ”72 
SiiVRiiA Ciptam loss of his ship 1 MS 
Tjoninals (Indu Office), 3, ”0 
SiiAW Ml woik touching on Ilmiahy in geo 
iphy 3 j2 

SnixviiiTON' Ml executed the Guihij^arh 
senes 111 124 on a secondary senes from 
Chill i lal e to Bilasoic, 114 on the Sutlg 
senes 1”4 m clur^e of the T ihalpui senes 
131 his death 131 
SnoRAPun geeloj^y of 214 
SiiORTi X BE Lieut on the Bombay Longitudinal 
senes 9” in cl uij^e of the Tv nan Meridional 
senes 103 

SiBDONS Lieut II , tidal ohseivations at Chitta 
gong 313 

SiMT V metcoiolo^ical observations ”79 pro 
pos il foi a solai obseivatory at 310 
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SiMMONDS Captain on the N W Piovinccs 
Eevenue smvey 97 
Simms Mr his map of Calcutta 407 
Simpson Bev Mi photogiaphs tal en by 266 
SiNCLAii Mr P G tidal observations hy 312 
SiNB coast of smvey hy Grieve 22 map of 
101 (Nee Inbus) fossils m 211 geology 
214 230 geography 35u East Smd series 
132 

SiNB SACrVE Doab, survey by Colonel Robinson 
120 

Sine vri ni coal field most southern in India 
293 

SiRONj base line 84 90 
SiavAi II s (See S vwal vi ns ) 
bMiin Sir Thomas fiist Governor of the East 
India Company 2 

Smiiti M ijoi Lucie discoveiei of the Chanda 
coil field 232 

Smiiii Di W Arnold his diagiam of the 
mcteoiology m Sil andrahad 284 
Smith Colonel Band list of carthqual es by 
361 

Smith Liouten int on the Ganjam survey 98 
Captiin 1\ joint author of the Manual of 
suivejmg with Colonel Thuilhei 117 ( 7 iote') 
Snpei, Ciptun survey of Bajamahendii 77 
Ganjam 100 

50 VNDA smvey 7u 

bociiius (S'ee Asiatic Royal Madras, 
Li a RARY ) 

SoAivii coast smvey 26 
Son VI iiOBA base line 104 106 
bowPRBi Mr lepoit on iron ores of Ivuinaon 
224 

Srinvovr visited hy C iithiic Hardwicl e and 
Dmiell the aitist i)0 si tion fixed 80 

51 \ci mgent necessity loi the imp collection 
of the (jrcogi iphieal Department of the India 
Offict 414 

SlIIlINI ( Sec OrTIIOC PAlTIY ) 

Si I itsjiM IDI I Ml G m ch ii^( of the 'Irnan 
diixm ohseivatoij 282 337 
binsBiTRY Dr gi-ological reseaiches 208> 
211 

foiiTiVilley iciioits on fossils 226 
bioniswooBr Mi W P R & on the ancient 
astionomy of India 322 

Si AN BARD SC lies ind bus 91 verification, 
143 

Si viiSTicvT survey of Bengal hy Dr Buchan in 
80 of India 377-38 3 

SrEiiiEN Ciptain on the Revenue survey m the 
Do lb )7 

Si mi Lieutenant Survey of Ivaiachi 23 
eoistof Katiwar with Tiyloi 2j revision of 
the Persian Gulf survey with Const xble 3^ 
sei vices 36 new ehait of Mel lan coast 44 
47 
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Stolic/i i Di r revisnig fossil faiiin of Ilima 
Hja 231 in the Ivnshgar mission his 
death 23 ^ conducted the Palneontologia 
Indica 231 publication of his i;v oi 1 232 
Stonjc implements discoieied in India 232 
SiORMS study of the 1 xw of 30 37 38 ^90 
biRVCiiEi Henry on Western lihct 211 34o 
his view of Himalayan geogiaphj^ 346 347 
SrPACiiiY Richaid (Geneial C&I) coiiect 
estim ite of the height of K xil is 133 cxaimna 
tion of paitof the Himalavxs 211 meteoro 
logical obserx ations by 277 explorxtion 34 j 
347 plants collected b} 369 (note) 

Stratton Captain surye}in^ eist of Nimach 
169 in Eaiputana 171 17 j Mjsoi 17 o 
obseived the tiansit of Venus at Lahoic 339 
Strvnge Colonel IRS on the west section 
of the Grext longitudinal senes 108 it the 
Chuch base 110 at the Karachi bast 111 
m chaige of the Coast senes 114 ittiiement 
his great abilities 115 aim xl of insfiumcnts 
designed by m India 13b tool ch uge of the 
supply of instillments for Indi i 200 his oh 
sewatoiy at I anibeth 201 his system 20^ 
Ins dcith 206 testimony is to the vilut of 
his system from Colonel Termxiit 340 
S 1 1 01 AN I leuttnaiit (R I N ) siu vey of 1 unj xb 
livers 21 *32 deithof 
Sunn V reached by Captain Burltou 98 
Suj / Gulf of sm\c> b} Bill er 1 j 
Sui viMAN 1 inge gcolot,} 2U oitho^iaphy 
3ol 

biTN inaBoCmciit foi tikm^ duly photogi iphs 
of 340 

Sun siois connexion ol with amount of i im 
fill SOG 307 

SuNDuu vivs seif ICO of suivey b) Knox 9 
by 1 103 d ^7 suivey by the Moiriesons 81 
hy Gasticll 119 

SuRvi \B, inemoii on the 422 ( See Rlvimii , 

Marine Ioiooraihicii ) 

SuRVFYORS conference of at Allihibxd 9S 
system of 01 thogiaph} foi 389 
SuR\j lOR Glni ru (Sec Ki nni 11 ( vtt 

Wood Con iirooi i C arsiin M icki n/il 
Crvweori) Hoor son Piaciir Waiioit 
Fvirlsi Wauch Iiiuittor) 

SuRvi YOR GiNi K ir s Oriici lithogiaphic 
bixnch 176 photographic hi inch 1/G en 
grxMng bixnch 177 photozmcogiaidi} 176 
publication of maps 177-178 mctcorolOj^ical 
obsenations tal cn at 278 2^9 
SwiNY Lieutenant (RINS suivcymj, under 
Captain Selby 25 on the Coromxndel coast 
29 west coast of India, 33 
Sydenham Captain account of Bijapur 240 
Si I ES Colonel on the trap formation of the 
Deccan 21” on B13 xpiu 241 on c ives neai 
Joonui 2od his papers on Indian mcteoio 
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log) 284 28 J 288 289 on the Deccan pi xtoau 
362 statistical lepoitei m Bomb X} 377 
Siiis and Dyer Mes&is photogiaphs of 
T 111) a temples 2 j 7 

SiUD Moiisin skill as an instiumcnt mil ei 89 
103 at K irachi base 111 199 

1 nr 1 OUR (See lu nny T ulyouk ) 
lijlMmn 2u9 

r n AT 1 nni e b ise line 1 0 84 
Ialciiir coal field 219 name gi\cn to the 
^loup of lOcl s 220 221 

Tamit dictionaiy, Jonesian system adopted for 
38 J 

Tvnjoii baseline 67 

Tvnnei C ipt iin vith the lush 11 expedition 
171 his iccount ol tlic opciations 17- 
la 11 nlley t^eolo^y 230 accounts of, 302 
1 vs IN Ml T B xtl IS published it Calcutta 
hy TOO 

T VI I Capt un suivcy of Bomb ly Isl xiul 8” 

1 v\ OY surve y by IMoiesby o2 
I VATOR Colonel Meadows C ST Ins syst ni 
of icvcnuc sun eying 111 tlie Ilndiribid xs 
f>i,^ued districts 1 19 on the geolo^j^y of 
Shoi ipm 214 neh lologic il icse nehes 246 
piflclubtonc Hiuiins m Shoi ipui 24) mcmoii 
on tilt uchitcetuie of Dli ii^\ ii xnd Mysoi 
’>6 on Bijipiu >)) Khocite of the Gil 
chiisti in sv stem of spelliiij^ 39 > 

J VAJOR Mi Lliomis ( IinMllt astionomti at 
]\r iduis ( ) his longitude of ]M idi is 0 1 
assisted xt the measui einont of the B 111 icl pur 
bise line 86 meteoiologu il obs( nations at 
3\I idi lb 280 cst iblibhtd the Dod ihett i Ob 
sdvatoiy 281 notice ol 329 ohsenations 
at M idi xs 3 JO 

1 VAioR Commxndci AD (KIN) his disco 
A Cl y of lost pi ms xt Bomb ly 21 33 suncys 
of the mouths of the fnclus 22 suivey of 
1)01 ts south ol Bombiy 24 of the Lacci dives 

2 / of the coasts of Kach and Katiw ai ” j 
ol the west coist ol Indix 33 34 his x\md 
iiid cm lent chut 36 deputed to Calcutta 
Avith XAiew to the lesumption of manne sui 
Acys 43 his Past India Duectory 44 ip 
pointed SLipeiuitendeat ol M nine surveys 4o 
oil the impoitxnce of liccpient siuveys of the 
Ilu^h iO toui of inspection on the 
causes of tidal niej^ulaiitics oK value of 
hib ch ut of the Gulf ol Kach to Captain Baird 
m tal his tidal ohseivations 319 

Ilmiii bir Kiehaid his dcsciiption of the Ma- 
hanadi valley 363 

rnJMroR VRY Clerk m the Geographical Depart 
ment 418 cat ilo^ues by, 4”0 4H issistince 
from 111 the piepai ition of the v oil on Tibet 
4^0 
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Te'>gri NOii hkc m Tibet exploied 
TENNAisr Colonel astronomei at Midi as Go 
(note) 331 with Colonel Strmge on the 
Great Longitudinal senes 108 atthe Karichi 
base line 111 on the Togi Tila senes ll'^ 
commenced the Gurhagaili senes 114 ob 
served eclipse of the sun 137 observed the 
tiausit of Venus 339 pioposals for a solar 
observatory 340 

IiiEOBViD Ml Geological survey repoit on 
the Salt range 217 on the alluvi il deposits of 
the Ganges valley 224 revision of the tert 
rocks of the Punjab "^26 collectiUj^ fossils in 
the Himilayas 226 suivcy ot Purina 229 
tone implements found in Biiini i 232 
TiiiODOiiris by Cuj foi I uiibton s sune> 
63 rcpaiiol byLimbton 67 Laiiowstheo 
dohte 105 111 199 iccident to Ciiitiin 

Haig s 130 new great theodolit used for 
obsening the transit of Venus 389 (Set 
Strange Em ri st Hsirumlnts ) 

Thom Di u mirks on huriicane of 1847 37 
200 

liiOMVS Ml Eduard FRS icscirchcs at 
Sirasnath coins 260 26’ 271 sjstemof 
orthogiaphy 390 393 394 ( Numism vr \ 

Orentaita) 

Tiiomison Mr siuvcMiig undei Mi Chipmni 
at Bahiem 43 

Tiiomison Dr Eobeit on the geology of Bom 
baj «14 

Thomson Di , journey to tlm Eiiakoiam piss 
345 geological notes 2P views on Ilimi 

I ly an geogi aphy 34 7 P lor i Iiidi ca 369 
Thomson Di Muiiiy meteoiolOj;,ical repoitcr 

inthelSrW Piovmccs 291 202 
Tiiorhurn Ml his woil on Binnu, 3^2 
Thoi NioN b Gdzetteci 377 389 
TiiuiiLiiRMa] Gen CSI PKS Suncjoi 
General of India, entered the sc i vice andeiio- i^td 
in the Ganjam survey 97 succeeded Colonel 
Wroughton in charge of the Revenue surveys 
101 his Manual ot bin veymg 117 bui^eyoi 
General P3 notice of 166 on duty m En^ 
land 168 his orgimzation of the Central 
Oflice, 17o retirement 179 on the i imfall at 
Calcutta 279 his system of orthogriphy tor 
suivcy ors 389 arrangements for engraving 
the Atlas in India 408 

Thuileier Captain mchirge of the East Cal 
cutta Longitudinal senes P8 ot the Brahma 
putra senes 128 of the Kumaon sunc> 133 
survey of the Dchra forest tracts 134 
Tibet map by Lamas 78 ■journey of the 
lundits 149 PO lol lo7 162 163 164 

II Strachey on Western 211 missions to 
Tibet 343 public ition ot n in itives of Bogle 
and Manning 419 

Tidvt Obslr\vi[on& lyCiplimKyd 311 by 
J inics Irmsep 311 lecommendcd by Dr 


Tidvt (Jbsi rvvTiONS-^co7it 
Whcwcll 3P by Mi bmchii 312 at Mi 
drab and ChittagoDj^ 3P at Smgapoie m 
the Iluj^li 313 at Bombay 313 wave on 
vest coast of India 314 315 tables by Mi 
lilies 316 317 aiiaiigements bj- Colonel 
Wall Cl 318 tidal g luge oidered 318 319 
Captiin Band fa opeiations 310 3^0 321 
Tiiilntiivei r on the the course of the Ganj^es, 
97 

Tinneveli I base line 67 suivcy 76 
Pill El nr siiiveys m 171 
Todd Colonel onRijisthan 2^7 (riot c) iccount 
of the Gicit Desert 3 

Toil INC Michael suneys of 6 chief biuveyoi 
at htidias 7 64 

Jraitt Mr nieteoiolo^icil obsciv iiioiish> 2 0 
Jrvnsii of Venus 310 310 
Jr VI formations m the Deccin 212 ^28 in 
Si^ir 22 j ‘’’O 

Trvvvncor survej 76 obsoivatoiy 282 3 38 
Iribeci Mr Himalayan ti ivtls 313 
Irimtivn bir C abolished the Dodabetti 
obser\atoiy 281 suppoiter ot the Jonesian 
system of spelling 387 388 390 
li KiriN VI VTIT suivc) 77 tobsihfcioufa hme 
stones 213 2‘’7 

Ti i< o^OMl n le VI biuvt> coimnenceineiit uO 
reccnes the title of Great /O geneial 
pimtiples and ob-jccts o7 63 toweib for 
&1 ition 8/ 109 11 } tiacin^ S7 88 flish 

SI n ils 88 ittemptfa to connect with Bom 
1) ly IvcAcnue suivcy 13 ^ histoiy by Colonel 
W ill ei 144 diiliculiy ind importance of the 
vorl 146 (SabLiais Gridii on SyfeiEM 
I VMBTOIV 1 VI RI 8 I W VUC TT W VI I I R ) 

Jiiin C iptnn employed to phoiOt,i iph Di i\i 
dian uchitectuu 2 jj 
li rvvNDi UM obsenaton 28’ 337 338 
li orriR Ciptini Hcni} K h in chaige of the 
Miiif^nloi Mcndioinl senes 130 in ehngc of 
Katiu 11 siirvc} 134 joined Sii Doughs 
Poisyths mission to Ivafah^, u 134 levelling 
operitions 18^ latitude observations 13/ 
gieat gcogriphieal bcrviccs m Ccntial Asia 
101 his geogiaphicil reports 162 3^2 (note) 
Turnbuit Ihomas siuvey of iinnevelli and 
Dmdigul 76 

Turnik Ciptun inifasion to Iibct 343 

Hruori Brc astionomy of 324 
Upjohn Mi map of Calcutta by ,7 
UiPLR CiRcri of the Revenue suivcy 187 

Vaiiara miiiira an Indian astronomer 3 ’3 
Valiniiv lord chut ot the Red Sea / on 
the CO ist ot Abyssimi 8 
Van 1 1 NEN Colonel Revenue survej oi m N ig 
pm 119 Cidisti \1 suivc} of Moi idabad 184 
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Vanstavern Ml conducting coal boiing in 
the Godavaii i alley 2^2 

VENruRA General examination of the Punjab 
Topes 252 

Vlntjs transit of 339 340 

ViG-NEj Ml tiavelb m Ladalt 345 

ViNEiiYAN rocks 224 225 histoiy of by Mr 
Mallet 225 228 

VizAG-AiAiAM pi in by Lieutenant Wan cn base 
line 124 mctcorologic il obscivitoiy 294 
295 

VoYSEi Di geologist nndei Colonel Limbton 
70 death, 83 his geological woik 207 
209 


Waagln Di on the fossils of Kach ‘^32 
fossils of the Salt i ingo 231 succeeded Di 
Stoliczka as palaeontologist 232 ictncnieiit 
232 

Waichan joiiinev of the Mii/a to 1^6 
Wali I R Colonel J" imcs I C B 1\ L P Iv S 
Supciintcndcnt of the Cieat lii^onoiuctiical 
Survey it the Chuch base 110 onthcGieit 
Indus senes 112 it the siege of Delhi Hi 
levelling opeiations m the Indus i illey 113 
on the Jogi Tila senes IH his milituyie 
counaissance of the li ins Indus legion 
succeeds Sii Andiew Waugh I'’ 3 notice of 
12 3 levision of L iiiibton s tn iiij^ul ition l'^? 
mcasiiiement of the Vi/a,^ ipat lui bise l‘^4 
diffeieiiee of longitude between T oiidoii ind 
lehr ID 138 senes of pendulum obseivitions 
Iihuined b^ 140 venhcatioii of sliiidiids of 
len^gth 143 his histoiy of the Gieit 1 11,^0 
noiiietiieal feiuvcy 144 import mee of his 
chaige 14G worl s of 147 an inj^emeiits foi 
tidil ohser\atioiis 317 318 obseiied the 
tiiiisit of Venus 239 in ui,^cmeuts foi en 
giaving sheets of the Atlas inln^lind 411 
memor indum on the projeetion and scale of the 
Atlas of India, 431 to 439 
Walker Hr John engraver of llorsbiii hs 
chaits 10 set of mips by to show 1 uiopem 
connection with India 37 o notice of 405 
Atlas of India entiusted to 40u his olhei 
maps and ch 11 ts 407 his death 408 an inge 
ments with 432 

Walker, Mr Charles, arrangement with 432 
Walker C G Esq , observed the 1868 eclipse 
of the sun 338 

Walker Lieutenant Eegmald completed the 
Parisnath senes 104 death of, 105 
Wallioii Dr his botanical woik 365 366 
Wat 1 OLE, Major II Acting Surveyor General 
96 

Ward Lieutenant 77 127 364 
Ward Lieutenant survey of Iravaucoi ind 
Cochin, 76 of Malabar and Midura, 76 
Nilgins 77 


Ward Commandei (R 1 N ) his Gulf of Aden 
pilot 20 siiivey of the coast of Smd 22 on 
the Aribiin coast survey 24 Bay of Bengal 
28 17 

Watd 4 CO il in the valley of 219 *^22 
Wai 01 v coil pit 2*^2 

W VRRLN Lieutenant survey of Korangi and 
Vi/ij^apatam 7 

Warpen- Lieutenant assistant to Lambton in 
chaige of the M idras ohscivitoiy 64 mei 
smin^ th baseline itBangiloi 66 exoinmed 
the petiihed wood ne 11 1 ondiclieny 213 
WARrir Di on the Tuns Indus Salt lange 231 
Waterhouse Captiin 111 the ehii^e of the pho 
to^i phic blanch of the Suiveyoi Generals 
ofhee 177 his photogiaphs of the feinehi Tope 
2ul assisted in the ohseivition of the ti in sit 
of Venus 239 in chaigc of the m ithem itieal 
iiibtiunient depaitinciit 206 
Watiiew Ml insciiptions desciibed by 2 j 9 
WirsoN Di lorbes icpoit on the meins of 
illustiatiiij. iich lie aiehitectine 207 20 ) 

p iper on the conditions undei which wet and 
dij bulb theimoineteis should he employed to 
accui ite lesnlts is i hjgiometei 2 )/ 
Witreui bii Andiew bcott assist int to Six 
Sii Geoige Lveiest 87 me isiuemcnt of the 
Dehi ibise 88 woik on the C icat Aic senes 
90 le meisuiement of the J id 11 b ise )0 on 
the J oiiibiy 1 ongitudin il seiie 92 on the 
inghii IMeiidionil sein s )3 eonueeted the 
R iiit^hii uid Amiii senes 91 30^ sueeeeded 
Six GeoitjC lveiest as Siipe nntendent ot the 
Gieit lijj^onoinetijcal unc^ )4 icpoit on 
the wdd count!) neix (he souiec of the N ir 
had i 98 bon il hod i base , Him \1 1 } in pe il s 
104 106 piojeets the system of triin^ul liion 
west of the Great Aie enes 107 me isuie 
meiit of the Clinch bisc 1 10 o( tin Jv u ichi 
hise 111 bis nRinoii on the me isuiement of 
base lines 11 1 coinimiKed lenlliUc, opeia 
tions 11^ iLtiiement 11 j public iti 011 s 11 j 
11.6 his instiuctions foi topo^,! udiic il siu\e^ 
mg 118 piOjjiessof Ive venue siiiiejs iindei 
119 IvashmiT suivey lU his ^^eologieal 
woik “08 his death 424 
WiBB Ciptiin fauivcy of GiUj^es 79 of Iau 
maon 81 343 fiist to disco vex fossils in the 
bawalakhs 209 height of llimihyin peaks 
345 

Wedo BOROUGH Lieutenant suiveys of 67 
Wells tED Lieutenant (R I N ) in the Keel Sea 
survey u account of the suivey by 16 
West Co AS 1 of India suivey 5 ii 33 
WibiERK lieutenant on the laiisnath Men 
dional senes 93 on the bouth 1 uisnath 
series 107 

Westland Mi woik on Jessoi 360 
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survey 98 

WnEWELL Dr on tidal obseivations 312 
Whisii Lieutenant (BIX) on the Aiabian 
Coast survey 24 siiivey of poits south of 
Bombay 24 of the coast of Ivach with Tayloi 
2a with &elby 25 of Bahrein 34 of Bom 
bay haiboiir 34 47 

Wniip Piofessoi system of orthography foi 
Institutes of Timoui 38a 
White Lieutenant his chait of the Bed Sea 14 
Wbiulock Lieutenant (BIN) in the Pei sun 
Gulf survey 12 survey of the Katiwai coast 
20 

Whstte Ml exploiin^ coal fields m the Nizam s 
aoinmious 222 

Wi<3nr Di icoountofldlnai hills 364 bota 
moal worl on South India 868 
Wilcox Captain exploiation of Biahmiputi i 
3®8 charge of the Luchnow observatoiy 
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WILI INS Sii Charles 238 notice of 238 {note) 
239 Jonesiiu system adopted by 38a ni 
charge of maps &c at the Iiidu Ofiice 404 
his death 406 
Wilkins Cantam 187 
WiLi INSON Ml Geologic d sui\ ey 229 
WiLiiAMS Ml lepoit on the Kum^ani coal 
field *>09 his death 209 

Wilt IANS Lieutenmt (BIN) on the West 
Co 1st survey undei Tijloi 33 47 
Williams Colonel Moniei suivey of 
and Katiwar 82 
WiiriAMb Piofessoi Momoi on the oithogi iph 
ot Indi in pioper names 390 

Wixiin Ciptain topogiaphical siuvcyoi unde 
Captuu BiddcIJ 17i 

WILISON Ml w G Geological suivc, os 
amining coal holds 320 in Ihins 23, 

meteorological wolk deith 308 
WILSOX lloi ice 11 his lepoit on the Maokcnzi 
MS& 74 notice of 238 („»«,) history o 
thePandyans 241 ciiticism of innsep 246 
sjstem of orthogiaphy 389 390 


481 


Wilson Di (of Bomhaj) Bock cut temples 
252 ^ 

Wilson Captain wrecked on the Pelew Islands 
5 

Wilson Mr Andrew his woik on theUimalajas 
Abode of Snow j3 

WiNGATL Sii Geoi^e foundei of the Bombay 
system oi l\,eveniie surveys 193 
Wood lieutenant John (BIN) smve^js on 
the Indus 20 diseoveiy of the source of the 
Oxus ‘^l new edition of his work 3a 1 
Wood Colonel Surve^oi Geneial a6 o7 
Wood Lieutenant feuivcy of the Iiawadi by a7 
of the Ganges 79 

WoODTiioEPE Lieutenmt sunejing m the 
Gaio lulls 171 172 his nan itive of the 
Lush 11 expedition 172 m the Nui hills 
173 174 

WoisrLit Captain istionomci it Midras 6a 
331 metcoiologicil ohsenahons 280 
WniCKchirts 38 47 

Wniani Ldwaid caitograpliei to the East 
Indi i Company 400 401 

Wi ouQiiTON Captain on the Be venue survey of 
I Noith est Piovmei s 97 succe eds Capt im 
Bodfoia in chiige of the Bevemie suiveys 101 
WiBuiD Lieutenmt (BIN) lost in Cential 
Asii 2^ 

Win A ID suivey ,b map c (note) lao 
nieteoio ogicil obsei\ itioiis 284 report on 
3G4 

WiNNL Ml o^-ologicil suivey 111 Bombiy 229 
inlvich 231 in t’ 0 1 unjaub 231 

PouNCr Capt 11 n on the Ilauln ibad siuicj 100 
loimo Captun Juims (BIN) in the Bed fc.ia 
suivej' li lu the Maldive suivey 16 m 
the Ba> of Ben^ il 2 / 

Toil Colonel iluiiy CB KB leeount of 
me„ilitluo mouiimeuts on the Bh bu lulls 
his edition ol Miieo lolo 3)1 ess ly 
on the t,iOj,i iphy of ilie Oxus a ille} 3^1 




xvi imscien s 


.. fcWA njuitii 

sumy 63 199 Colonel Stiaugcb an 
m India 137 (Sec Ixstiiumlnis ) 


b 

il 



r ONDON 

Printed by CroiiCE I Dyrxnr) Piiir and Wiruxw Siottiswoode 
Inntcrs to the Queen s most I xctllent 
1 or Her M ijesty s Stationery Office 
[Wt 1 1777—750—0/78] 




d 

I 

I 


ilZiL i-''i 



